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1.0 INTRODUCTION 

The Silos 1 and 2 Accelerated Waste Retrieval (AWR) project is one of the initial steps in 
the remediation of Silos 1 and 2 within Operable unit 4 (OU4) at the Fernald Environmental 
Management Project (FEMP). A revised Feasibility Study/Proposed Plan for Silos 1 and 2 
has been issued evaluating alternatives for treatment of the Silos 1 and 2 material. 
Following completion of the public involvement process, and subsequent issuance and 
approval of a Record of Decision (ROD) Amendment, a contract will be placed for 
implementation of the selected treatment remedy. The primary purpose of the AWR 
Project is t o  retrieve the material from Silos 1 and 2 and transfer it t o  a newly constructed 
Transfer Tank Area (TTA) tor safe interim srorage pending final treatment and disposal. 
The project also includes construction of a Radon Control System (RCS) to  provide 
mitigation of radon emissions from the Silos, the TTA, and from the future Silos 1 and 2 
Full-scale Remediation Facility. Fluor Fernald, Inc. has placed a contract wi th Foster 
Wheeler Environmental Corporation (FWENC) for the design, construction, startup, testing 
and operation of the systems and facilities required for implementation of the AWR Project 

1.1 Purpose 

The content of this Remedial Design (RD) Package is consistent wi th the Silos 7 and 2 
Accelerated Waste Retrieval Project Design Deliverables Schedule which was submitted to 
the United States Environmental Protection Agency (USEPA) and the Ohio Environmental 
Protection Agency November 19, 1999. The intent of the RD package is to  provide USEPA 
and OEPA with substantive information from the detailed engineering, design, and 
operations documentation. This information is t o  provide the Agencies wi th an 
understanding of the proposed design, retrieval, operation, and environmental controls 
necessary t o  ensure protection of the workers, public, health, safety, and the environment. 

1.2 Scope 1 
Site preparation construction activities for the AWR Project were detailed in the AWR 
Project Site Preparation Package. The Site Preparation Package was approved by the 
OEPA and the USEPA in May 2000. The work scope implemented under the approved 
Site Preparation Package was comprised of the following activities: 

Set up of office trailers and construction facilities 
Installation of erosion controls, storm water management facilities and 
temporary fencing 
Building o f  access roads and gravel parking areas 
Utility installation I 

Site Grading and preparation of lay down areas 
Excavation, subgrade preparation, sump installation, and other preparation for 
foundations 
Placement of concrete mat foundations for the TTA, and RCS 

1 1 /20/00 



This RD Package documents the remainder of the design for the AWR Project. 
principle design elements detailed in the package include 

The 

Design of the TTA 
Design of the RCS 
Design of the Silo Waste Retrieval System, including installation of the Silo 
superstructure 
Design of  the Full-scale Mockup System at Silo 4 
Excavation and disposition of the Silo berm material in support of both the Silo 
superstructure installation and Silo waste retrieval operation 
Design of the Decant Sump Waste Retrieval and TTA Waste Retrieval Systems 
Characterization and disposition of secondary wastes generated during 
construction and operation activities 
Environmental controls, for air emissions, wastewater, and storm water 
generated during construction and operation activities 
Sampling and analysis and process controls 

The documents contained in the RD Package t o  address these design elements are 
described in the following sections. 

Following receipt of U.S. EPA and OEPA approval of this RD Package, a Final Design 
Report will be prepared documenting the detailed, Certified for Construction (CFC) design. 
Any changes to  the design will be documented, reviewed, and approved through a formal 
change control process. Design Change Notices (DCNs) documenting proposed changes 
which impact the  approved RD package will be provided to  OEPA and USEPA for review 
and approval. 

1.3 AWR Project RD Package - Summary of Significant Changes 

The draft RD Package for the AWR Project was originally subinitted to  U.S. EPA and OEPA 
for review in June 2000. 
responses to  comments (see Appendix I) received from U.S. EPA (August 29, 2000) and 
OEPA (August, 28, 2000). In addition to  these changes in response to  U.S. EPA and OEPA 
comments, some changes t o  the documentation contained in the RD package were 
necessary due t o  evolution of the AWR design during the period since the June 2000 draft 
RD Package was submitted. The significant changes to  each section of the June 2000 
draft RD Package are summarized below. 

Revisions to  the RD package were necessary t o  incorporate 

Table of Contents 
0 Updated to  'reflect format and content of November 2000 revised draft. 
0 Added references t o  RD Package page numbers. 

Sect ion 1 .O In t roduct ion 
0 Minor revisions to  incorporate comments and to  reflect current format of RD Package. 
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Section 2.1 Process Description 
Added new Section 2.4 to  provide detail on water management during waste retrieval 
operations. 
Deleted specific discussion of Silo residue sampling; details to  be submitted as part of 
Remedial Action Work Plan for Waste Retrieval Operation. 

Section 2.2 Process Control Plan 
Revised Key Parameters/Setpoint Table to  provide additional detail on alarm responses 
per EPA comments. 
Detail on headspace pressure control now included in Section 2.2 of the Process 
Control Summary. 

Section 3.0 Samplina Plan 
0 

0 

I 

Minor revisions t o  incorporate U.S. EPA /OEPA comments. 
Deleted discussion of Silo residue sampling; detail to  be provided in Remedial Action 
Work Plan for Waste Retrieval Operation. 

Section 4.0 Berm Excavation Plan 
0 

0 

Incorporated revised WAC verification monitoring approach (Section 1.4) 
Added clarification of height differential between berm soil and residues 
Referenced detail on stormwater drainage and erosion control during berm excavation, 
now included in Stormwater Drainage Plan (RD Package section 5.3) 

Section 5.0 ODerational Environmental Control Plan 
0 

0 

0 

Minor revisions t o  incorporate U.S. EPA/OEPA comments 
Radon emission data revised based upon revised based upon Revision 2 of RCS 
Performance Calculation. 
Stormwater Drainage P1a.n submitted as part of Site Preparation Package has been 
updated to reflect completed site preparation work and depict controls for facility 
construction, berm excavation and waste retrieval operations. Now included as RD 
Package Section 5.3 

Section 5.1 ARAR Compliance Matrix 
0 Formerly Section 5.3 of  June 2000  draft RD Package. 

Section 5.2 RCS Performance Calculation 
0 

0 

Formerly included as part of Section 5.1, "environmental ALARA Report in June 2000 
draft RD Package. 
Calculation revised to reflect revised Dynamic Adsorption Coefficient assumptions. 

Section 5.3 Stormwater Drainaqe Plan 

Added in response to  OEPA comments 

Section 5.4 Waste Handlinq Work Plan 
0 

0 

Formerly Section 5.2 of June 2000 Draft RD Package 
Revised to  incorporate U.S. EPA/OEPA Comments 
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Section 5.5 Silos Proiects Environmental Monitorina Plan 
0 Formerly Appendix E of June 2000 draft RD package 

Minor revisions in response t o  OEPA comments. 
e 

Section 6.0 Health and Safetv Controls 
0 No changes 

Section 7.0 Continqencv Plan 
0 No changes 

Section 8.0 Siio Penetration and Riser insrallation Plan 
0 Section removed; to be revised and submitted as part o f  the Remedial Act ion Work 

Plan for FSMS and RCS Phase 1 Operation. 

Amend ix  A Process Flow Diaarams 
0 

0 

"Voided" drawings included in the June 2000 draft RD package to show changes from 
the previous draft have been removed. 
Current revisions of PFD's applicable t o  the current design have been included. 

Appendix B General Arranqement Drawinqs 
0 

0 

"Voided" drawings included in the June 2000 draft RD package to show changes from 
the previous draf t  have been rem0ve.d. 
Current revisions of General Arrangement drawings applicable t o  the current design 0 have been included. 

Appendix C Heat and Material Balances 
0 

0 

Calculations reviewed and revised as necessary t o  correct discrepancies. 
Current revisions of Heat and material balances applicable t o  the current design have 
been included. 

\ 

Appendix D Svstem Desiqn Descriptions 
0 Deleted discussion o f  Silo residue sampling; detail t o  be provided in Remedial Action 

Work Plan for Waste Retrieval Operation. 
Added additional detail regarding water management and disposition of Decant Sump 
Waste (section 4.3) 

0 

Appendix E Pipinq and Instrumentation Drawinqs 
0 Current revisions of Piping and Instrumentation Diagram (P&ID) drawings applicable to  

the current design have been included for information. 

Appendix F Easily Manipulated Mechanical Arm (EMMA) Information 
0 No changes 

Appendix G Process Control Plan (Balance of Plant1 
No changes a 
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Appendix H Process Control Plan (Radon Control Svsteml 

0 Added additional detail describing control philosophy for control of airflow and 
headspace pressure. 

1.4 Remedial Design Documentation 

1.4.1 Detailed Description of Process Operations 

1.4.1 .I Process Description 
The Process Description document provides an overview of each of the systems 
that comprise the Accelerated Waste Retrieval process. The functions of these 
systems are t o  retrieve, transfer and store the K-65 residue for final remediation. 
Also these systems treat the radon and particulate emission. The systems consist 
of the following: 

0 

0 

0 Radon Control System (RCS) 
0 Transfer Tank Area (TTA) 
0 Full Scale Mock-up System (FSMS) 
0 

Silo Waste Retrieval System (SWRS) 
Decant Waste Retrieval System (DWRS) 

Transfer Tank Waste Retrieval System (TWRS) 

I 

5 

The narrative descriptions presented in the document are intended to  provide a 
guide t o  the more detailed information in the System Design Description and the 
PFD's. 

1.4.1.2 Process Control Plan 
The Process Control Plan describes the three control systems for the Easily 
Manipulated Mechanical Arm (EMMA), RCS, and balance of process systems. The 
Process Control Plan describes how these three control system interface and 
function. 

1.4.2 Sampling Plan 

This plan describes the sampling and analysis effort associated with the AWR 
project. These efforts are summarized as followed: 

0 Ensure that the periodic discharge of excess water from the AWR project meets 
the waste acceptance (WAC) prior t o  being transferred to  the site Advance 
Waste Water Treatment Facility. 

0 Ensure that the air emissions associated with the AWR project, meet the 
applicable regulatory and site standards; and 
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1.4.3 Berm Excavation Plan 

This plan provides a summary of the construction and operational interfaces related 
t o  the excavation and removal of silo berm material. The Berm Excavation Plan 
emphasizes the excavation methods employed t o  mitigate the impact on silo 
structural integrity throughout the AWR project. 

1.4.4 Operational Environmental Control Plan 

The Operational Environmental Control Plan (ECP) describes the methods and 
. controls that are to  be incorporated into the design and operation of the 

Accelerated Waste Retrieval (AWR) Project t o  minimize the impacts of operation 
activities on the environment. These methods and controls are intended to  
minimize the environmental impacts of air emissions, dust, wastewater, storm 
water, erosion, and secondary waste generation resulting f rom AWR Project 
activities. Controls implemented t o  minimize the environmental impact of site 
preparation construction activities were documented in the Pre-operational 
Environmental Control Plan, submitted and approved as part of the AWR Project 
Site Preparation Package in May 2000. 

ARAR Compliance Summarv 

Applicable or Relevant and Appropriate Requirements (ARARs) and to-be-considered 
(TBC). requirements for the AWR Project were identified in the July 13, 2000, 
Record of Decision (ROD) Amendment for Operable Unit 4 (OU4) Remedial Actions 
at the Fernald Environmental Management Project (FEMP). The ARARs Compliance 
Strategy identifies each ARAR and TBC requirement, the strategy used by the AWR 
Project t o  meet the requirement, and provides a cross-reference to  the 
documentation within the RD Package where compliance with the ARAR is 
documented. 

Radon Control Svstem Performance Calculation 

To support the evaluation of air emissions in the Environmental Control Plan, the 
Radon Control System Performance Calculation provides a detailed analysis of 
projected radon emissions during each phase of the AWR project. Projected 
emissions of radon, the effectiveness of radon control provided by the RCS and the 
estimated impact of radon emissions on both onsite and offsite radon 
concentrations are evaluated for each of the following phases of the AWR Project: 

0 Phase 1 - Silo 1 and 2 headspace reduction 
0 Phase 2A - Silo 1 waste retrieval 
0 Phase 2 8  - Silo 2 waste retrieval 
0 Phase 2C - TTA ventilation 
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Stormwater Drainaae Plan 

The Stormwater Drainage Plan describes the stormwater management philosophy 
for the various phase of  the Accelerated Waste Retrieval project. The Stormwater 
Management Plan defines the process for handling stormwater during the 
construction of the Silo Waste Retrieval system and during the operational phases 
of the project. P 

~ 

Waste Handlinq Work Plan 

The Waste Handling Work Plan identifies the plans for management and disposition 
of each of the types of secondary waste generated during implementatior: of the 
AWR project. For each secondary waste stream, the Waste Handling Work Plan 
identifies the projected amount to  be generated, anticipated characterization, and 
proposed disposition of the waste. 

Silos Proiects Environmental Monitorinq Plan 

The current focus of environmental monitoring at the Fernald Environmental 
Management Project is the implementation of site-wide environmental monitoring 
and project-specific environmental monitoring. Site-wide environmental monitoring 
is addressed in the Integrated Environmental Monitoring Plan (IEMP) while project- 
specific requirements are addressed within the environmental control plans, process 
control plans, and other design documents which constitute the project's remedial 
design package. For the Silo 3 Stabilization Project and the Silos 1 and 2 
Accelerated Waste Retrieval Project (AWR Project), modifications to  the site-wide 
environmental program are necessary to  support project activities. Therefore, the 
focus of this plan is t o  establish the integrated environmental monitoring 
requirements for Operable Unit 4 (OU4) during the conduct of both projects. 

1.4.5 Description of Health and Safety Controls 

The Health and Safety Control section describes the overall process for the 
development of the safety documentation for the AWR project. This section is an 
upper-tier summary that identifies the specific AWR documentation that details the 
preventative measures safety controls and action t o  be taken t o  mitigate the 
consequences of occupational, public and environmental hazards associated with 
the operational phase of the AWR project. 

1.4.6 Contingency Plan 

The Contingency Plan provides instruction for the AWR personnel in response to  
unusual and emergency events with the project area. The Contingency Plan is the 
interface document between the AWR project and the FEMP emergency 
organization, as identified in the FEMP Emergency Plan. The Contingency Plan 
describes the appropriate action for spill control, decontamination, emergency 
response and evacuation in the event of an unusual or emergency conditions. 
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1.4.7 Process Flow Diagrams 

Appendix A contains the Process Flow Diagrams for all systems associated with the 
AWR Project. 

1.4.8 General Arrangement Drawings 

Appendix' B contains the General Arrangement Drawings for all systems associated 
with the AWR Project. 

1.4.9 Heat and Material Balance 

Appendix C contains the Heat and Material Balance for all systems associated with 
the AWR Project. 

1.4.10 System Description 

Appendix D contains the System Description document. This document provides a 
detailed description of each system that supports the AWR project. This detail 
discussion defines the systems, the system functions and the interface between 
the systems. This appendix was included as a reference. 

1.4.1 1 Piping and Instrumentation Diagrams 

Appendix E contains the Piping and Instrumentation Diagrams for all systems 
0 

associated with the AWR Project. This appendix was included for reference. 

1.4.1 2 Easily Manipulating Mechanical Arm (EMMA) General Information 

Appendix F contains the System description of the Easily Manipulated Mechanical 
Arm and supporting drawings of the EMMA system. This appendix was included 
for reference. 

1.4.1 3Process Control Plan (Balance of Plant) 

Appendix G contains the Process Control Plan (Balance of Plant). This document 
provides a detail description of control logic and control functions of the Balance of 
Plant process controller. This appendix was included for reference. 

1.4.14Process Control Plan (Radon Control System) 

Appendix H contains the Process Control Plan (Radon Control System). This 
document provides a detail description of control logic and control functions of the 
RCS process controller. This appendix was included for reference. 
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1 .O GENERAL OVERVIEW 

1.1 Project Scope: 

Silos 1 and 2 contain K-65 material, a residue that contains radionuclides, including radium 
(the primary radiological contaminant of concern), generated from the processing of high- 
grade uranium ores. The purpose of the Accelerated Waste Retrieval (AWR) Project is t o  
retrieve the material from Silos 1 and 2, segregate discrete objects, and transfer the 
residue t o  transfer tanks for staging before final remediation. The project also includes the 
installation and operation of a Radon Control System (RCS) t o  reduce the radon 
concentration in each of the silos' headspace, and provide radon control during retrieval, 
material storage, and future operation of the final remediation facility. The final stage 
involves the gross decontamination of the silos, and equipment for system closure, and 
handling of secondary waste generated during the AWR Project. 

As the contractor, Foster Wheeler Environmental Corporation (FWENC) is designing, 
constructing, testing, and directing the operation and maintenance of the AWR Project. 
Fluor Fernald, Inc. is providing labor for operations and maintenance. The Project consists 
of five functional stages: 

Stage I : Radon Control System (RCS) Installation, Operation, and Maintenance to  reduce 
the radon concentration of each of the silos headspace before construction around silos 
and silo retrieval operations; 

Stage 2: Demonstration of the Full-Scale Mock-up System (FSMS) and residue retrieval 
from the Transfer Tank Area (TTA) to  support final remediation; 0 
Stage 3: Residue material retrieval from the silos and decant sump tank, material 
segregation, transfer of  residue to  the TTA, and placement of discrete objects in drums for 
processing by  others; 

Stage 4: Staging and storage of the residue in the TTA; and 

Stage 5: Perform gross decontamination and apply fixative t o  the silo interior structure. 
Also perform gross decontamination of  the decant sump tank and contaminated process 
equipment. I 

1.2 Document Purpose 

The purpose of the Remedial Design Package Process Description document is to  provide a 
summary description of the AWR process. Additional detail is provided in the FWENC 
System Design Descriptions document contained in Appendix D and the AWR Process 
Control Plans in Appendices G and H. 
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' i, - 1.3 Systems Identification 

To accomplish the 5 functional stages of the AWR Project seven major systems listed 
below were defined. 

Q 
' Radon Control System (RCS), Phase, 1 and 2. RCS Phase 1 controls and reduces radon 

concentrations in the silo headspace. RCS Phase 2 ensures radon control during retrieval, 
transfer, and storage of the silos material. 

Full Scale Mock-up System (FSMS). A Full-Scale Mock-up Integrated Construction 
Acceptance Test (ICAT)/System Operability Test (SOT) is t o  be performed with the Silo 4 
Full Scale Mock-up System (FSMS). FWENC will incorporate the lessons learned from the 
FSM ICAT/SOT into the AWR Project before beginning operations and use the FSMS for 
training and troubleshooting during SWRS operations. 

Silos Waste Retrieval System (SWRS). The SWRS retrieves material from the silos; 
transfers residues, BentoGrout'", and heel material t o  the transfer tanks; retrieves and 

' packages discrete objects; and performs gross decontamination of the 'silos. 

Decant Sump Waste Retrieval System (DWRS). The DWRS retrieves waste from the 
decant sump tank (approximately 1,000 gallons of residue/solids in a heel), segregates and 
transferdpackages material, and performs gross decontamination of the decant sump. 

Transfer Tank Area (TTA). The TTA consists of transfer tanks t o  be used as a storage 
area for K-65 Material/BentoGrout'" slurry for future remediation activity. Provisions will 
be made for sampling and sample storage. I 

Transfer Tank Waste Retrieval System (TWRS). The TWRS will retrieve the K-65 
MateriaVBentoGrout'" slurry from the TTA and transfer it for processing at a future waste 
treatment facility that  is not in the scope (NIS) of the AWR Project. 

Facilities Decontamination System (FDS). The Facilities Decontamination System (FDS) 
functions to  remove gross contamination from the silos, the decant sump tank, and 
contaminated process equipment as part of facility demobilization and closure. Two 
categories of gross decontamination activities are provided by the FDS. First, the gross 
decontamination of silos, decant sump tank, and process equipment, as well as permanent 
facilities erected during the project is part of the FDS. The second type is 
decontamination of temporary tools, equipment, and facilities used on the project. 

. .  

2.0 RADON CONTROL SYSTEM (RCS) (PHASE 1 AND PHASE 2) 

The RCS as depicted in Exhibit 2-1 is a treatment system that employs air conditioning, 
dehumidification, activated carbon, and HEPA filtration to  control and monitor emission of radon 
and other contaminants. The RCS System receives gas streams from the following sources: 

0 Silo 1 and Silo 2 
Silo Waste Retrieval System 6 
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! - 3387 TTA System L 

Decant Sump Waste Retrieval System 

Transfer Tank Area Waste Retrieval System, and a Final Remediation Facility 

The RCS is operated in t w o  phases. 
radon concentration prior t o  any activity on or near the silos. 
through system to  support the waste retrieval activities. 

Phase 1 is a recycle loop used t o  treat the Silo 1 and 2 
Phase 2 of the RCS is a once- 

The RCS is designed t o  remove radon-laden air from the various system components, provide 
Best Available Technology (BAT) control of our radon emission t o  the atmosphere, detect and 
measure releases t o  the' atmosphere, and mitigate system upsets. Ventilation from the sources 
described above is drawn through the RCS by redundant centrifugal fans (FAN-20-001 A and 
FAN-20-001 6). The fans, ducting system, and automated process controis are designed to  
prevent over or under pressurization of the silos and transfer tanks. Additional details on the 
controls of pressure in the silo headspace is provided in Process Control Plan (Radon Control 
System) in appendix H. The ducting system recirculates process air through the system or 
discharges through the exhaust stack, while maintaining the required silo and tank pressures. 
The ducting system is balanced using a redundant programmable logic control (PLC) system. The 
fans are located downstream of the carbon beds to  maintain an induced draft in the carbon beds. 
The ducting arrangement, in conjunction with the automated monitoring and damping system, 
prevents backflow of contaminated gases to  the atmosphere. 

The total design flowrate for the RCS is 1,000 cubic feet per minute (cfm). The ventilation rate 
for each source listed above is dependent upon which operational phase is in effect for the RCS. 
The ventilation gas from each source is withdrawn and transferred to  the RCS Building where the 
treatment equipment is located. Ventilation air from each source is combined into a 10-inch 
insulated, carbon steel, common duct header. The 1 0-inch header connects to  redundant 95%- 
efficient roughing filters (FLT-20-001 A and FLT-20-001 B) for particulate removal. Filters will be 
operated with one online at a time dependent upon which train is in operation. 

Upon exiting a roughing filter, the ventilation air enters one of the redundant desiccant drying 
systems (DDS-20-001A and DDS-20-001B) at 90" F and 100% relative humidity (RH) where the 
air stream is cooled and dehumidified to  36°F and 1 5 %  RH. The gas is cooled and dehumidified 
to  enhance the dynamic adsorption capacity of the activated carbon. A condensate pump located 
within the desiccant drying system transfers condensed liquids from the desiccant drying system 
to  one of t w o  3,000-gallon carbon steel hold-up tanks (TNK-20-002A and TNK-20-002B). The 
condensate holdup storage tanks are vented to  the RCS and automatic dampers will open to  
relieve pressure. These tanks are equipped with vacuum control valves to  let air into tanks when 
the vacuum setpoint is reached. The liquid is held for as much as 40 days in the condensate 
holdup tanks to  allow for radon decay. Subsequently, transfer pumps disposition the liquid in one 
of t w o  ways: 

Transfer t o  the filtrate tanks in the TTA building for subsequent distribution to  one of the four 
Transfer Storage Tanks or use by the high-pressure pumps. 
Transfer t o  the FEMP Advanced Wastewater Treatment (AWWT) facility after characterization 0 

indicates the condensate meets the waste acceptance criteria (WAC). 
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The chilled/dehumidified ventilation air stream exiting the desiccant cdrying systems flows to  the 
carbon adsorption units (CBD-20-001 A, CBD-20-001 B, CBD-20-002A, and CBD-20-0026) via a 
10-inch carbon steel duct header. The carbon adsorption system consists of four insulated 
carbon steel vessels, approximately 16-feet by 1 1 -feet by 1 1 -feet, which contains a total of 
160,000 pounds of carbon (40,000 pounds per vessel). The four carbon beds are operated in 
parallel splitting the f low equally. 

Each carbon bed is connected to  the 10-inch main duct headers by 8-inch branch duct 
connections on both the inlet and outlet of the beds. Each bed is aligned with a dedicated inlet 
and outlet damper for f low control and isolation. Modulating dampers and f low elements provided 
on the inlet of each bed allow f low to  each bed t o  be reduced or increased on the basis of 
operations. Each carbon adsorption vessel is capable of treating up to  500 cfm. 

The treated gas stream flows from the caibon adsorption units through 8-inch branch 
connections to  the 10-inch duct header to  the redundant high-efficiency particulate air (HEPA) 
filtration units (FLT-20-002A and FLT-20-002B). Filters will be rated at 1,000 cfm each and 
operated with one online at a time. Air from the carbon beds, makeup air, and fan recycle 
combine before entering the HEPA filters. 

Quantities of makeup air, fan recycle air, and stack exhaust will be based upon maintaining a 
certain static pressure at the discharge of the fan. These f lows will be closely controlled so that 
the air discharged to  the exhaust stack will be minimized t o  maintain the appropriate negative 
pressure and f low through the system. After exiting the operating HEPA filter unit, the treated air 
stream enters the operating recirculation fans (FAN-20-001 A and FAN-20-00 1 B) for redistribution 
t o  the silos, TTA tanks, or exhaust through the monitored stack (STK-20-001). 

The stack (STK-20-001) is a 150-foot tapered carbon steel stack that is approximately 6 feet 4 
inches at the base and tapers to  approximately 3 feet at the top. The maximum airflow through 
the stack is 12,000 cfm. The stack has connections for a 10-inch carbon steel RCS process duct 
and a 34-inch carbon steel building ventilation duct. The stack is provided with an isokinetic 
sampling system and will include continuous monitoring for both particulate radionuclides and 
continuous monitoring for radon. Additional detail on air emissions is provided in the Operational 
Environmental Control plan, section 5.0 of the RD package. 
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c 3.0 FULL-SCALE MOCK-UP SYSTEM(FSMS1 

4.0 

The Full-Scale Mock-up System (FSMS) is designed t o  provide the equipment at Silo 4 for the 
operator training and proof of principle testing of the AWR systems. This testing includes the 
removal and transfer of K-65 silo surrogate material and debris. The testing will be performed in 
a nonradioactive environment using Silo 4 and modified Silo 4, superstructure facilities. FSMS 
refers to  the specific systems, structures, and components (SSCs) that are installed at the Silo 4 
facility. Full-Scale Mock-up (FSM) refers to  the integrated overall AWR mockup system including 
the FSMS. The FSMS tie-ins to  the AWR system will be removed at the completion of the FSM 
Integrated Construction Acceptance Test (ICAT) and System Operability Test (SOT). The FSMS 
will remain as a stand-alone system ensuring continued availability for training, system 
optimization and troubleshooting throughout the AWR operations phase. The FSMS will utilize 
the exact model of equipment used in the SWRS, TWRS, and TTA t o  gain the most accurate 
testing and training. 

SILOS WASTE RETRIEVAL SYSTEM (SWRS) 

4.1 Overview 

The purpose of the Silos Waste Retrieval System is as follows: 

0 Bulk Material (K-65  residue and BentoGrout'") waste retrieval and transfer t o  the 

0 

0 

transfer tanks 
Heel material retrieval and transfer t o  the transfer tanks 
Discrete object retrieval and packaging 

4.2 Bulk Retrieval System 

The bulk retrieval' system depicted on Exhibit 4-1 is a sluicing system based on past 
practices. The main components of the bulk retrieval system are as follows: 

0 

0 

0 

Sluicer Module - contains sluicing nozzle, which is used to  convert the silo contents 
into a slurry. 
Slurry Pump Module - pumps the slurry from the silos t o  the transfer tank area. 
Supernate Pump Module - pumps the decanted supernate water from the transfer 
tanks to  the sluicer module and slurry pump. The decanted supernate water is the 
main water supply for the sluicer module and slurry pump. 

4.3 Bulk Waste Retrieval Strategy 

The sluicing module and the slurry pump module are used for sluicing the bentonite cap 
and K-65 waste material. Initially, the sluicing stream is directed as close t o  the pump 
inlet as possible to  induce a small, localized slurry pool. Additionally, the slurry pump 
module has the capability t o  operate in reverse, using sluice water, t o  assist in making a 
slurry pool, The slurry pump module also has a high-pressure water jet ring at the pump 
suction, which can blast hard material into a pumpable slurry. A key objective of this 
waste retrieval activity is t o  minimize, and closely monitor, the inventory of water added 
to  the silos. Details on management of water during waste retrieval activities are provided 
in the next section. The slurry pump module is designed to  withstand occasional impact 
by the sluicer module jet stream during operation. 

B)Qt(',C* c I-; .. 
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Upon creating the cavity, the sluicer module cuts a canyon for slurry to  f low though to  the 
slurry pump module. The canyon will progress in depth and length toward the sluicer 
module. The slurry pool size at the slurry pump module suction will be minimized to  
minimize free water in the silo. The sluicer module will "push" the slurry towards the 
slurry pump module for retrieval. This type of operation occurs as long as it is effective. 
The width of the canyon will increase with priority being given to  increasing the depth of 
the  canyon, and the slurry pump module is periodically lowered (remotely) further into the 
silos, until it reaches the bottom. The sluicer module nozzle is also lowered periodically 
further into the silos. If the sluicer module nozzle is inadequate to  break up a waste 
agglomeration, the EMMA'" assists with the small arm-based sluicing nozzle. This allows a 
focused stream t o  be applied close to  the waste. 

The waste stream is monitored t o  determine the point at which solids loading in the waste 
stream are the same as the return supply supernatant. Upon a determination that 
effective sluicing is complete, the bulk waste retrieval operation will be completed and 
waste retrieval using the Conditioning and Transfer System (CATS) mode will be used. 
The sluicer module will be retracted back into its containment housing above the silo on 
the platform. The slurry pump system will be retracted back into its containment housing 
and modified for CATS mode operation (See Section 4.4). 

To minimize the secondary waste water, the slurry water is supplied by a supernate pump 
module installed into the Transfer Storage Tank. Section 6.0 will further describe the 
Transfer Tank system. The supernate water could also be processed through the ultra- 
filtration skids for use by the high-pressure pumps for the heel removal and back flushing. 
In support of the silo waste retrieval activities, the silo berm will be lowered in stages as 
defined in the Berm Excavation Plan to  minimize the load on the silo wall. To ensure 
containment in the unlikely event of a failure of the silo walls, the level of the berm will be 
maintained at least five feet above the level of residue inside the silos. 
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4.4 Water Management Strategy 'i, - .  

One of the objectives of the AWR Project is to  minimize the secondary waste generated, 
particularly the wastewater given the limitation of the FEMP Advance Waste Water 
Treatment (AWWT) facility. Therefore, it is very important that the AWR Project have a 
water management strategy, which will closely monitored secondary wastewater 
generation. The slurry water needed for the Silo Waste Retrieval operation will be supplied 
by recycling the sluicing water through the supernate pump module within the Transfer 
Storage Tanks. To meet the high-pressure water quality requirements the decanted 
sluicing water wil l be processed through the Ultrafiltration Skid prior to  being supplied to  
the high-pressure pumps. These recycling steps reduce the water dispositioned to  the 
AWWT. The water to  the AWWT consists of the condensate water from the Radon 
Control System Phase 1 operation. The condensate water from the RCS operation in the 
latter phases will be recycled to  the TTA system. 

' 

The key to  the successful management of water usage during the AWR Project is t o  
effectively account for the * water throughout the systems. To minimize potential for 
release of wastewater the following water management strategy will be employed: 

The quantity of water into and out of the silos will be closely monitored throughout the 
silo waste retrieval activities. Alarm limits are set such that if the water f low into the 
silos is 2 5 %  greater that the water f low out of the silos, the Silo Waste Retrieval 
operation will be stopped until the water can be accounted for and corrective action 
taken. 

The Bulk Waste Retrieval Strategy will utilize a localized slurry pool. The size of the 
slurry pool will be minimized to  the amount required to  support the slurry pump 

l 

e 

\ operation. 
0 

The K65 Decant Sump Tank located between the silos (reference drawing #05FMD010 
Rev 3 "Misc Facilities General Arrangement Key Plan" will have level instrumentation 
for continually monitoring the infiltrate liquid level and calculating the infiltrate liquid 
f low rate into the decant sump tank. The f low of the liquid infiltrate into the K-65 
Decant Sump Tank will be monitored and recorded both on operator roundsheets and 
on the automated process control system. When the action limits discussed below 
require removal of the liquid from the decant sump tank, a submersible pump will be 
used to  pump the liquid to  a tanker truck for transfer t o  a holding tank for sampling 
prior t o  disposition. A maximum of 8 hours is estimated to  hook-up the tanker truck 
and initiate pumping: 

(Note: The current K-65 Decant Sump Tank Maintenance Action Work Plan 
specifies that the decant sump tank will be pumped out when the level reaches 70% 
capacity. Historically this criteria requires' the pumping of the decant sump tank once 
every 6 to  1 2  months) 

9 1 1 /27/00 



A. If the f low of liquid into the .Decant Sump Tank exceed: the baseline f low rate 
based on historical data the following action is required: 

Increase monitoring and document the waste retrieval operation and silo area 
conditions at time of alarm. 
Then pump out the tank when the level reaches 6 0 %  of its capacity and 
analyze content for increased levels of K-65 materials. 

0 Maintain increased monitoring. 

B. If the f low exceeds 5gpm, the following action is required: 

Note: The Action Limit of 5 gpm was calculated based on the  assumption that if 
the tank is 5 0 %  full, then the 5gpm infiltration would only fill the tank to  7 5 %  
capacity, during the 8 hours required t o  hook-up the tanker truck and initiate liquid 
removal. The 5 gpm infiltration rate would add 2400 gallons (25%) to  the decant 
sump tank during the 8 hour period. 

0 Stop addition of sluicing water and transfer the slurry pool t o  the TTA. 
Suspend waste retrieval activity and note the conditions of waste retrieval 
operations and silo area. 

0 Then pump out the tank when the level reaches 60% of its capacity and 
analyze content for increased levels of K-65 materials. 

C. If f low limits are not exceeded, the tank level limit established in the Maintenance 
Action Work Plan are t o  be maintained which requires the decant sump tank to  be 
pumped out at 70% capacity. 

0 During Berm excavation activities, the berm soil will be sampled for presence of K-65 
material which may have leaked out of the silos. 

4.5 Heel Removal (Conditioning and Transfer) CAT System 

Heel removal follows the bulk sluicing activities. The heel is defined as the slurry, 
supernate, and K-65 material located on the silo bottom left after the bulk sluicing. The 
heel removal operation as depicted on Exhibit 4-2 consists of the following major 
components: 

~ 

0 EMMA'" - EMMA" is used to  place the Silo Retrieval End Effector and other equipment 
in various locations where heel is present. (Not depicted on Exhibit 4-21 

0 Slurry Pump Module - Pump slurry from heel waste surge tank t o  the Transfer 
StorageTanks 

0 Silo Retrieval End Effector - The SREE consists of three rotating jets that are used to  
locally slurry material. 'The SREE jet nozzles operate at up to  a maximum of 10,000 
psi. Water to  SREE comes from the SREE high-pressure pump. (detail of CATS Mode 
not depicted on Exhibit 4-2) 
Jet Pump - Used t o  vacuum the slurry out of SREE and transfer the slurry to  the heel 
waste surge tank, (detail of CATS Mode not depicted on Exhibit 4-2) 
Heel Waste Surge Tank - located under the slurry pump module to  create a reservoir 
from which the slurry pump can operate. (detail of CATS Mode not depicted on Exhibit 

0 

0 

4-2) 
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4.6 Heel Removal Strategy 

c 

The Conditioning and Transfer System (CATS) is lowered to  the silo floor from the slurry 
pump module by a hoist. Then the EMMA'" grasps and maneuvers the SREE in the tank to  
where heel is present. 

When the SREE inlet is placed over heel and submerged in liquid, the jet pump can remove 
up to  100 gpm of motive water and liquid. When the inlet begins to  pump air, the overall 

- retrieval rate is decreased significantly. However, the system is able to  continue to  
vacuum the bottom of the silo floor. Both the SREE and the jet pump require filtered 
water for the small nozzles that are used. Filtered water is supplied by the ultrafiltration 
skid. The slurry from the SREE inlet port is sucked into the three jets and it is pressurized 
and "pushed" through the jet pump discharge nozzle and into the Heel Waste Surge Tank. 
The slurry in the Heel Waste Surge Tank is then pumped by the slurry pump module to  the 
Transfer StorageTank. 

4.7 Debris Removal 

A simple basket system design allows the debris that remains at the bottom of the tank to  
be removed and packaged for disposal. The basket is lowered through the same riser used 
by the Sluicer Module during Bulk Waste Retrieval activities. The basket is lowered from 
the containment housing at the top of the platform by  a cable and winch system. EMMA'" 
uses the gripper to  collect and place debris into the basket until the basket is either full or 
all the reachable debris has been placed into the basket. The basket is raised back into the 
containment housing where it is placed in a drum to allow for removal from the bridge and 
disposition by Fluor Fernald, Inc. 

4.8 Waste Retrieval Support 

The EMMA'" is used to  support all activities within the silos. EMMA'" features include: 

0 

0 

e 

e 

0 

e 

Deploying the high-pressure Arm Deployed Sluicing System (ADSS) nozzles to  mobilize 
the  BentoGrout" layer and force the dislodged material toward the slurry pump; 
Forcing the waste and debris away from the slurry pump module and Silo Retrieval 
End-Effector (SREE) to  facilitate continuous operations; 
Supporting the camera and lighting system, inspection and cleaning of all wall-mounted 
silo sampling ports; 
Cleaning the in-silo cameras and lights to  ensure optimum visibility for remote 
operations; 
Transferring debris to  different locations in the silo before removal t o  minimize retrieval 
obstructions; 
Performing wall washing and inspection operations as the headroom within the silo is 
increased (eliminates need for high-pressure water cannon on walls and minimizes the 
potential for silo damage caused by high-pressure wall washing activities); 
Forming debris piles for size reduction and removal activities; 
Strategically placing the debris size reduction tool off-center from the riser location 
near debris piles and providing a flat surface under the silo riser for placement of the 
debris collection and transport basket; 
Transferring debris from the pile to  the size reduction tool t o  the retrieval basket; 
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Providing close visual inspection capabilities throughout operations and final inspection; 

5.0 

6.0 

0 

Employing the Gripper End-Effector System (GEES) camera and lighting system to 
Employing the ADSS for fixative application; and 

assist in initial and final wall, floor, and ceiling inspection activities. 

DECANT SUMP WASTE RETRIEVAL SYSTEM (DWRS) 

The Decant Sump Waste Retrieval System (DWRS) will retrieve the waste from the K-65 Decant 
Sump Tank located within the silo area. During SWRS operation a submersible pump with level 
indicator will be lowered into the K-65 Decant Sump Tank. This submersible pump and level 
indicator will be utilized for water management during SWRS activities. If the K-65 Decant Sump 
Tank needs t o  be emptied during the Silo Waste Retrieval System operation, a tanker truck will be 
mobilized and the liquid will be pumped from the K-65 Decant Sump Tank into the tanker truck, 
sampled, analyzed, and dispositioned. The 
DWRS system will also be utilized to  remove the sludge located within the K-65 Decant Sump 
Tank after the SWRS activities are completed. A flanged mounted sluicer will inject filtered water 
into the K-65 Decant Sump Tank to  create a slurry. An air-operated pump will retrieve the slurry 
and transfer the slurry to  the Transfer Storage Tanks via a double-contained hose system. 
(Reference Drawing # 14FMD002 Rev 3) 

See section 4.4 for water management strategy. 

TRANSFER STORAGE TANK AREA (TTA) 

The TTA System is provided to  store residues received from Silos 1 and 2, and the Decant Sump. 
The TTA consists of a building that provides shielding and containment for the Transfer Storage 
Tanks, a water makeup system, and a piping network for receiving and transferring residues from 
the silos t o  a future remediatio'n facility. The TTA System communicates wi th and supports the 
following systems: 

0 

0 

0 

0 

0 Radon Control System (RCS). 

Silo Waste Retrieval System (SWRS) 
Decant Waste Retrieval System (DWRS) 
TTA Waste Retrieval System (TWRS) 
Full Scale Mock-up System (FSMS), and 

6.1 SWRS and DWRS Support 

The TTA System supports SWRS and DWRS by receiving the slurry from the waste retrieval 
activity into the transfer storage tank. The slurry waste will settle and the supernate will be 
decanted and used as sluice water supply. The system is designed to  allow the slurry feed 
tank and sluice water supply tank to  change roles t o  allow for settling and minimize water 
usage. 

During heel removal activities the CATS mode is utilized (see figure 4-2). The CATS mode 
requires high-pressure water that is provided by the high-pressure pumps located near the 
bridge. The supply to  the high-pressure pumps is from the TTA Filtrate Transfer Pumps that 
transfer water from the TTA Filtrate Storage Tank. Level in the TTA Filtrate Storage Tank is 
maintained by water transferred from the sluice water header t o  the Ultra-Filtration Skid via 
the filter process tank (ref drawing #12FMD026 Rev2). Makeup water for the TTA Filtrate 
Storage Tank is also available from the Makeup Water Tank. The slurry from heel removal is 
transferred to  Transfer Storage Tank for settling and decanting. The sluice water is supplied 

ik4tcrBK* b J  
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from another Transfer Storage Tank where the settling activity is complete and supernate is 

6.2 FSMS Support 

The TTA System supports the Full Scale Mock-up System (FSMS) in the same manner as 
the SWRS and TWRS. The FSMS is the system that will test the SWRS and TWRS 
equipment with surrogate material prior t o  the Silos 1 &2 waste retrieval activities. 

6.3 TWRS Support 

During operation of  the TWRS, the K-65/BentoGroutTM is slurried from the TTA tanks to  the 
remediation facility in a similar fashion as it was removed from the silos except t w o  sluicer 
modules are deployed in the storage tank being emptied, and the CATS system and EMMA'" 
are not required (Reference figure 7-1). The storage tank bottoms are sloped to a center 
sump t o  facilitate heel removal. The Slurry Pump is deployed in the center tank nozzle. 
When one tank is completely emptied, instrumentation, cameras, pumps, and sluicers are 
moved to  the next tank. The operation is repeated until all four tanks are emptied. 

6 .4 Radon Control System (RCS) Interface 

The Transfer Storage Tanks are vented to  the RCS to  control the build-up of radon in the 
tanks. 

6.5 Sampling System 0 
The Silo Project is currently evaluating the needs and requirements for archive samples from 
the AWR Project. Upon determining the appropriate sampling requirements the AWR Project 
will design, build and operate the sampling system. The sampling system requirements and 
design information will be presented in the AWR Waste Retrieval Remedial Action Work 
Plan. 

6.6 Transfer Storage Tanks 

Four Transfer Storage Tanks are provided for storage of residues from Silos 1 and 2, and 
from the K-65 Decant Sump Tank (reference drawing #05FMDOlO Rev 3). The K-65 
material and BentoGroutTM from Silo 1 are stored in t w o  of the four tanks, and the K-65 
material and BentoGrout'" from Silo 2 is stored in the other t w o  tanks. The residue in the K- 
65  Decant Sump Tank is transferred to  the storage tanks assigned for receipt of wastes 
from Silo 2. 

The carbon steel Transfer Storage Tanks each have a capacity of 750,000 gallons and are 
constructed in accordance with American Petroleum Institute API-650 standard. The tank 
volume was selected to  allow for a maximum storage level of  90% of total capacity, 
although the tanks are designed for filling to  their maximum capacity. The tanks are 66-feet 
in diameter, have a straight side dimension of 30  feet, and are provided with 1/4-inch 
corrosion allowance. The exterior surfaces of the tanks are painted. The tank roofs are 
dome shaped and are supported by rafters to  minimize the overall height t o  33-feet, 6- 
inches (excluding nozzle risers) from the top of their concrete foundations. The tank 
bottoms are sloped to  a center sump to facilitate residue removal during TWRS. 
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TRANSFER TANK WASTE RETRIEVAL SYSTEM (TWRS) 

The TWRS as depicted in Exhibit’7-1 is designed to  access, mobilize, and transfer residue stored 
in the TTA System. The TWRS is comprised of the TTA System and support features included 
within the future remediation facility. Sluicer Modules, Slurry Pump Modules and equipment used 
for the SWRS are also deployed for the TWRS. 

The function of the TWRS is to  provide the capability t o  retrieve and transfer the entire inventory 
of waste from the TTA Transfer Storage Tanks (TTA tanks) to  a future remediation facility for 
final treatment and disposal. The same equipment used for the SWRS will also be deployed by 
the TWRS with one major design enhancement. The TTA storage tanks will have t w o  opposing 
sluicer modules per tank with a central slurry pump module, thereby eliminating the need for heel 
removal. All of the equipment will be of  the same design and fully interchangeable. Thereby, the 
sluicer module used in the silos will be the same as the sluicer module used in the TTA storage 
tanks, The two-sluicer modules and the central slurry pump module wil l permit a “swirl” 
movement of the waste within the tank as the waste is removed. This will result in providing a 
more uniform mix of waste material. 

. 

Equipment is provided for the transfer of stored residues from one TTA tank at a time. 
Connections are provided for connecting slurry and sluice water piping t o  and from the future 
remediation facility. Sluice water for TWRS operations is supplied from the future remediation 
facility. The TTA System provides piping and valves between the future remediation facility 
interface point and each of  the four TTA storage tanks. The t w o  Sluicer modules and the Slurry 
Pump module are connected t o  the storage tank being emptied. a 
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8.0 FACILITIES DECONTAMINATION 

9.0 

The Facilities Decontamination removes gross contamination from the silos, the decant sump 
tank, and contaminated process equipment as part of facility demobilization and closure. There 
are t w o  categories of gross decontamination activities. First, is gross decontamination of silos, 
decant sump tank and process equipment, as well as permanent facilities erected during the 
project, especially those left behind for management of the waste and radon effluent until the 
time that the waste is remediated. The second type of gross decontamination is the processing 
of temporary tools, equipment, and facilities used on the project. 

8.1 Silos Decontamination and Fixative Application 

Gross decontamination of permanent facilities includes decontamination of the internal 
surfaces of the silos. The Fixative Spray System (FSS) is used after the internal surfaces of 
the silos are accessed and decontaminated to  remove all visible loose contamination, as 
verified by closed-circuit television (CCTV) inspection. The FSS applies a fixative to  the 
walls and floors of the silos after completion of waste and debris removal t o  prevent any 
radionuclides in the  concrete surfaces from becoming airborne. The fixative is a water- 
based, paint-like liquid material that has properties that allows it to  contain radioactive 
contamination under the fixative layer after it dries. More than one layer of fixative may be 
applied as necessary to  achieve the necessary level of sealing of the silo walls. The FSS 
consists of pump, hose, nozzle, and small, positive-displacement pump and uses EMMA'" t o  
reach all points within the silos. 

8.2 Decontamination, Packaging, and Staging of Contaminated Materials and Equipment 

Decontamination of discrete objects and failed equipment will be performed in a portable, 
truck-mounted decontamination facility. It provides for cleaning of equipment and the 
collection of  water and abrasive cleaning media used in the cleaning process. The survey of 
material for unrestricted release (that precedes making the material available to  Fluor 
Fernald, Inc. for verification survey) is done in an area within a facility reserved for this 
function where background radiation level is low enough t o  achieve the desired instrument 
sensitivity. This facility is located in the southwest section of the project site. 

EASILY MANIPULATED MECHANICAL ARM (EMMA") SYSTEM 

The EMMA'" System is a major component of the Silo Waste Retrieval System (SWRS), and is 
critical t o  the success of the Accelerated Waste Retrieval (AWR) program. Two EMMA systems 
are planned for delivery to  the Fernald site. These systems wil l be used for the AWR operations 
on Silos 1 and 2, and the Full-Scale Mock-up (FSM) testing activities planned for Silo 4. 

The EMMA'" System is designed t o  assist in all mining and silo closure operations for 
BentoGrout'" removal through final inspection and fixative application activities. The proposed 
mining strategy will be achieved through effective employment of the EMMA'". The EMMA'" will 
facilitate operations from initial entrance into the silo through final clean out, inspection, and 
closure acceptance. 
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. 9.1 System Features 

The EMMA" manipulator is a 52.5-foot long, 30-inch diameter (maximum), cylindrical 
serpentine manipulator composed of five independent stages and a wrist assembly. Stages 
1 through 3 are single degree of freedom (1 DOF) stages, capable of bending only in a 
vertical direction (pitch). Stages 4 and 5 are t w o  degrees of freedom (2 DOF) stages, and 
provide pitch and yaw capability, which allows the stages to  bend both in vertical and 
horizontal directions. The 2 DOF wrist at the end of the manipulator provides local dexterity 
in sbpport of silo waste retrieval activities. The manipulator's length ensures access to  the 
complete working envelope within the silo. The dexterity offered by the five discrete 
manipulator stages and wrist assembly enables the manipulator t o  move effectively around 
in-silo obstacles such as the SREE umbilical, the sluicer module, and ,the slurry pump 
module. 

' 

9.2 Equipment Safety and Survival 

The EMMA'" manipulator system design incorporates unique coupling and cable systems 
that will allow the manipulator t o  safely sustain in-silo rigors associated with operation and 
decontamination activities. The design also specifies robust materials of construction that 
will provide a 10-year operating life. 

Several redundant systems have been included t o  ensure that control of the EMMA" can 
always be maintained and that collision or loading of the silo does not occur. The system 
sensors will alert the operator t o  situations that could potentially damage the silo integrity, 
or cause a manipulator system failure. Programmed software controls will not allow the 
manipulator system to  process forward movement or configuration commands should the 
manipulator encroach the designated safety space by the wall. Additional safety controls 
will be incorporated into the operating system t o  meet all operating requirements set forth 
by the AWR environment and operating requirements. 

0 

9.3 Detail Design 

Reference Appendix F for further details regarding the EMMA'" system. 

10.0 PROCESS CONTROL 

Process Control of  the RCS, EMMA", Waste Retrieval activities will be accomplished by three 
distributed control systems at HMI stations in the control trailer. The Process Control Plan will 
provide further discussion on these controls. 

1 1 .O SILO PENETRATION 

To deploy the various equipment and system into the Silos the existing manways need to  be 
enlarged. The Silo Penetration Plan which will be submitted wi th the AWR Radon Control System 
Phase I Remedial Action Work Plan will provide further discussion on how the Silo Penetration 
activity is done. 
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3 Accelerated Waste Retrieval Project - 
Process Control Summary 

1 .O INTRODUCTION 

1.1 

1.2 

0 bjective 

The objective of this document is t o  provide a general overview of the 
Accelerated Waste Retrieval Project controls, operating parameters, and 
alarms. The Accelerated Waste Retrieval process control systems are 
designed to  support the treatment of radon, waste retrieval, full-scale mock- 
up testing and staging of waste in the TTA. 

Overview 

The AWR project consists of several separate phases and activities that 
require different process controls. The AWR Radon Control System is 
required to  operate continually throughout the waste retrieval operation, 
prior t o  any construction activities around and on the silos and during the 
staging of silo material in the TTA tanks. The silo waste retrieval activities 
are batch processes which require controls t o  start, stop and periodically 
control operation. To accomplish these multiple functions and activities the 

use three independent control AWR Process Control Philosophy is t o  
systems. 

0 

0 

These systems are as follows: 

Balance of Plant (BOP) Control System 

Radon Control System (RCS) Control Si stem 

, 
0 Easily Manipulated Mechanical Arm (EMMA) Control System 

The three independent control systems are integrated through a fiber optic 
cable link and the Siemans Profibus operating system. The primary plant 
operating system is the BOP Control System, which is responsible for control 
of plant operations such as Silo material conveyance and storage, water 
supply, and filtration systems. The RCS and EMMA systems are provided 
with independent control systems and do not directly communicate wi th 
each other except through their common link t o  the BOP Control System as 
depicted in Exhibit 1-1. Key alarms, their setpoints, and alarm responses are 
summarized in Exhibit 1-2. 

The BOP Control System receives and log status and alarm signals from both 
the RCS and EMMA control systems. The BOP system can initiate 
appropriate ‘actions on the systems under its control (e.g. shut slurry 
transfer) in response to  alarm signals from the RCS and EMMA control 
systems. In the case of alarm or status signal from the BOP system 

I 
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Process Control Plan 

\ 

- TAG NO. FUNCTION INSTRUMENT RANGE 
PIJIT-SILO-20-002 MONITOR AND CONTROL SILO PRESSURE -5 TO 5 WATER GAUGE 

(W-G.1 

0-1 000 ACFM 
0-1 000 ACFM 

FE/FIT-SILO-20-001 
FUFIT-SILO-20-002 
LVR-20-001 CONTROL SILO PRESSURE 0 TO 100% 

LVR-20-002 CONTROL SILO PRESSURE 0 TO 100% 

LVR-20-003 CONTROL SILO PRESSURE 0 TO 100% 

MONITOR FLOW FROM SILO 1 
MONITOR FLOW FROM SILO 2 

I 

L-SP H-SP 
0.5" W.G. -2.0" W.G. 

N/A 500 ACFM 
N/A 500 ACFM 
N/A N/A 

N/A N/A 

N/A N/A 

120FMDOG- YES IMeasuGment Of flowfrom silo 
YES IMeasurement offlow from silo 120FMD013 
N/A 

N/A 

N/A 

NIA 

YES 

YES 

Opposed blade damper actuated by silo 
pressure I I 

Opposed blade aamper actuated by silo 
pressure 
Opposed blade damper actuated by silo 
pressure 
Opposed blade damper actuated by silo 
pressure 
Damper modulation to regain operating 
setpoint: System shutdown on unrelieved 
pressure conditions 
Supply damper modulation to alleviate 
reduction in bed performance or bed isolation 

20FMD013 

20FMD013 

20FMDO13 

20FMDO13 

20FMDO13 

' 20FMD016 

LVR-20-004 CONTROL SILO PRESSURE 0 TO 100% N/A N/A 

LACROSS CARBON BED 1B I I I 
PDIT-CBD-20-002A IlNDlCATING DIFFERENTIAL PRESSURE 0 TO 20" W.G. 4" W.G. 15" W.G. 

PDIT-SILO-20-001 

FHFlT-CBD-20-001A 

FUFIT-CBD-20-001 B 

FUFIT-CBD-20-002A 

MONITOR AND CONTROL SILO PRESSURE -5 TO 5" W.G. -2.0" W.G. 0.5" W.G. 

0 TO 1000 ACFM 100 ACFM 500 ACFM CONTROL FLOW ACROSS CARBON BED 1A 

t 

0 TO 1000 ACFM 100 ACFM 500 ACFM CONTROL FLOW ACROSS CARBON BED 1 B 

CONTROL FLOW ACROSS CARBON BED 2A 0 TO 1000 ACFM 100 ACFM 500 ACFM YES 

I P & I D  RESPONSE ALARMS I 
YES IDamper modulation to reaain operating (20FMD012 

by closing exhaust damper on bed 
Supply damper modulation to alleviate 20FMD016 

etpoint: System shutdoin on unrelieved 
ressure conditions 

~trIT-CBD-20-002B CONTROL FLOW ACROSS CARBON BED 28 0 TO 1000 ACFM 100 ACFM 500 ACFM , YES 

N/A 

N/A 

N/A 

N/A 

Iby closing exhaust damper on bed 
YES lSupply damper modulation to alleviate 120FMDO16 

reduction in bed performance or bed isolation 
by closing exhaust damper on bed 
Supply damper modulation to alleviate 
reduction in bed performance or bed isolation 
by closing exhaust damper on bed 
Opposed blade damper actuated by individual 20FMDO16 
radon monitor 
Opposed blade damper actuated by individual 20FMD016 
radon monitor 
Opposed blade damper actuated by individual 20FMD016 
radon monitor 
Opposed blade damper actuated by individual 20FMDO16 

20FMDO16 

Ireducion inbed performance or bed isolation I I 

LVR-20-005 

LVR-20-006 

LVR-20-017 

LVR-20-021 

MHMT-CBD-20-001 

M HMT-CBD-20-002 

PDIT-CBD-20-001 A 

MODULATES FLOW THOUGH CARBON BED 0 TO 100% N/A N/A 
28  
MODULATES FLOW THOUGH CARBON BED 0 TO 100% N/A N/A 
2A 
MODULATES FLOW THOUGH CARBON BED 0 TO 100% N/A N/A 
1A 
MODULATES FLOW THOUGH CARBON BED 0 TO 100% N/A N/A 
1B 
MONITORS MOISTURE PRIOR TO CARBON 0 TO 100% RH N/A 15% 
BEDS 
MONITORS MOISTURE AFTER CARBON 0 TO 100% RH N/A N/A 
BEDS 
INDICATING DIFFERENTIAL PRESSURE 0 TO 20" W.G. 4" W.G. 15" W.G. 

YES 
radon monitor 
Changeover of operating train 20FMDO16 

N/A 20FMD016 Moisture loading on bed 

]of possible problems I 
YES (Indicates reduced airflow and alerts operation 120FMD016 

YES 

YES 

Indicates reduced airflow and alerts operation 
of possible problems 
Indicates reduced airflow and alerts operation 

20FMD016 

20FMD016 

]of possible problems 
YES hedistribution of air flow w o n  high alarm: bed 120FMD016 

PDIT-CBD-20-001 B 

bhutdown on high/high ala-rm Adjustable over I 

ACROSS CARBON BED 1A 
INDICATING DIFFERENTIAL PRESSURE 0 TO 20" W.G. 4" W.G. 15" W.G. 
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ACROSS CARBON BED 2A 
INDICATING DIFFERENTIAL PRESSURE 0 TO 20" W.G. 4" W.G. 15" W.G. 

, , 

YES 
of possible problems 
Indicates reduced airflow and alerts operation 20FMDO16 

RQIT-CBD-20-001A 
ACROSS CARBON BED 28 
MONITORS RADIATION BREAKTHROUGH 0 TO 1,000,000 pCi/L N/A H-130,000 pCi/L 
OF CARBON BED 1A H H -250,000 pC i/L 



r r  . .  ! - 
P 

FUNCTION INSTRUMENT RANGE 9G NO. 

1,, -;~D-20-001 B MONITORS RADIATION BREAKTHROUGH 0 TO 1,000,000 pCi/L 

RmQIT-CBD-20-0026 MONITORS RADIATION BREAKTHROUGH 0 TO 1,000,000 pCi/L 

RERQIT-CBD-20-002A MONITORS RADIATION BREAKTHROUGH 0 TO 1,000,000 pCiR 

OF CARBON BED 1B 

OF CARBON BED 2A 

OF CARBON BED 28 

Tm-CBD-20-001 MONITORS TEMPERATURE ENTERING 0 TO 100°F 

TEm-CBD-20-002 MONITORS TEMPERATURE EXITING 0 TO 100°F 
CARBONBEDS 

CARBON BEDS 

MEASURES FLOW TO ADVANCE FE/F IT-AWT-20-00 1 0 TO 50 GPM 

L-SP H-SP ALARMS RESPONSE 
operating phases 

N/A H-130,000 pCi/L YES Redistribution of air flow upon high alarm: bed 
operating shutdown phases on highlhigh alarm Adjustable over 

N/A H-130,000 pCiR YES Redistribution of air flow upon high alarm: bed 
shutdown on high/high alarm Adjustable over 
operating phases 

N/A H-130,000 pCi/L YES Redistribution of air flow upon high alarm: bed 
shutdown operating phases on highlhigh alarm Adjustable over 

HH-250,000 PCVL 

HH-250,000 pCi/L 

HH-250,000 pCiR 

N/A 40F YES Changeover of operating train 

N/A 40F YES Alerts operations of possible loss of 
environmental control in carbon bed rooms 
and/or carbon bed problems 

N/A 5 and 25 GPM N/A Monitors flow to AWWT 

LUL IT-TNK-20-002A 

LER IT-TN K-20-002 8 

LULSH-SMP-20-001 

LSHH-TNK-20-002A 

LSHH-TNK-20-002B 

TNK-20-002A 

LSLL-TNK-20-0026 

WASTEWATER TREATMENT (AWWT) 
INDICATING WATER LEVEL IN HOLDUP N/A N/A N/A Cycles operating trains and initiates pump OT010FT 
TANK 002A operation and/or termination 
INDICATING WATER LEVEL IN HOLDUP OTO10FT N/A N/A N/A Cycles operating trains and initiates pump ' 

operation and/or termination 
DETECTS LIQUID IN SUMP N/A 0.5 FT 2 FT. YES Alert operations and begin corrective action 
TANK 002B 

and cleanup 
MONITORS HOLDUP TANK 002A LEVEL N/A N/A 6.5 FT YES Alert operations and changes to different 
HIGH-HIGH operating train 
MONITORS HOLDUP TANK 002B LEVEL N/A N/A 6.5 FT YES Alert operations and changes to different 
HIGH-HIGH operating train 
MONITORS HOLDUP TANK 002A LEVEL N/A 0.5 FT N/A YES Terminates condensate transfer pump 
LOW-LOW operations 
MONITORS HOLDUP TANK 0028 LEVEL N/A 0.5 FT N/A YES Terminates condensate transfer pump 

PDIT-TNK-20-002A 

RE/RQIT-RCS-20-001 
PDIT-TNK-20-002B 

LOW-LOW operations 
MONITORS PRESSURE IN TANK -5 TO 5 "W.G. -1 .O" W.G. 0.1" W.G. 

0.1" W.G. 
BUILDING ROOM MONITOR 0 TO 10,000 pCiL N/A 100 pCi/L YES Shutdown and assess ventilation supply and 

YES 
YES 

Monitors pressure in condensate holdup tanks 
Monitors pressure in condensate holdup tanks MONITORS PRESSURE IN TANK -5 TO 5 "W.G. -1 .O" W.G. 

exhaust systems 
GA-CHR-20-001 A MONITORS CHILLER PKG GENERAL NIA OUT OF PARAMETER OUT OF PARAMETER YES Changeover of operating train 

. ALARMS/INPUT CONDITIONS CON DlTlON S 
GA-CHR-20-001 B MONITORS CHILLER PKG GENERAL N/A OUT OF PARAMETER OUT OF PARAMETER YES Changeover of operating train 

ALARMSANPUT CONDITIONS CONDITIONS 
GA-DDS-20-001 A MONITORS DESICCANT DRYING PKG N/A OUT OF PARAMETER OUT OF PARAMETER YES Changeover of operating train 

GENERAL ALARMANPUT CONDITIONS CONDITIONS 
GA-DDS-20-001 S MONITORS DESICCANT DRYING PKG NIA OUT OF PARAMETER OUT OF PARAMETER YES Changeover of operating train 
- GENERAL ALARMANPUT CONDITIONS ~ CONDITIONS 
LSHH-DDS-20-001 A MONITORS CHILLER UNIT 001 A WATER OTO6FT I N/A I 2 FT. 1 YES blerts operation and changeover if  required ~ 

LSHH-DDS-20-001 B 

M UMT-TOT-20-001 

xess Control Plan 

LEVEL HIGH-HIGH 
MONITORS CHILLER UNIT 001 B WATER OTO6FT NIA 2 Fr. YES Alerts operation and changeover if required 

MONITORS TOTAL MOISTURE GOING INTO 0 TO 100% RH N/A N/A NO Feedback to Proarammable Loaic Controller 
LEVEL HIGH-HIGH 

~20FMD016 I 

PDIT-DDS-20-001 A 

20FMDO16 

20FMD016 

20FMD016 

20FMD016 

20FMD017 

20FMD017 

20FMD017 

20FMD017 

20FMD017 

20FMD017 

20FMD017 

20FMD017 

20FMDO17 
20FMD017 
20FMD017 

20FMD018 

20FMD018 

20FMD018 

20FMDO18 

20FMDO18 

20FMD018 

20FMDO18 

20FMD018 

20FMD018 

DESICCANT UNITS 
MONITORS PRESSURE ACROSS 0 TO 10" W.G. N/A 4" W.G. YES Changeover of operating train 

(PLC) for capaceiy control of chiller units 
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DESICCANT DRYER UNIT 
MONITORS PRESSURE ACROSS 
DESICCANT DRYER UNIT 
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0 TO 10" W.G. N/A 4" W.G. YES Changeover of operating train ' 
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Process Control Pian 

PDIT-FLT-20-001 B 

PDIT-SILO-20-003 

ROUGHING FILTER 

roughing filter). 

changeover if required filter replacement Low 
setpoint refers to loading of roughing filter 
for located roughing in front filter). of HEPA (low setpoint is high 

MONITORS PRESSURE ACROSS 0 TO 5" W.G. 1 .O" W.G. 2.5" W.G. YES Alerts operations and operating train 20FMD01 
ROUGHING FILTER 

MONITOR TOTAL DIFFERENTIAL 0 TO 20" W.G. NIA 10" W.G. YES ,Alerts operations of static pressure and flow 20FMDOl 

TAG NO. FUNCTION . INSTRUMENT RANGE L-SP H-SP ALARMS RESPONSE P& ID 
20FMDOl8 

20FMD018 

9DS-20-002 MONITORS PRESSURE TO CARBON BEDS 0 TO 20" W.G. NIA 15" W.G. YES Alert operations of blockage and possible 
- 
PDIT-FLT-20-001 A MONITORS PRESSURE ACROSS 0 TO 5" W.G. 1 .O" W.G. 2.5" W.G. YES Alerts operations and operating train 

shutdown for protection of desiccant dryers 

NIA FE/FIT-TOT-20-001 lMONlTORS AIR FLOW TO DRYING SYSTEM I 0 TO 1000 ACFM 

hangeover if required filter replacement Low 
etpoint refers to loading of roughing filter 

located in front of high efficiency particulate E ccumulator (HEPA) (low setpoint is high for 

N/A I NIA !Feedback to PLC for capacity control of chiller I20FMDO1 
units 

DESICCANT DRYING UNITS units 
TW-TOT-20-001 MONITOR AIR TEMPERATURE INTO 0 TO 200 F NIA 150F YES Feedback to PLC for capacity control of chillec 20FMDO1 

20FMDO1 FUFIT-FAN-20-001 A/B MONITORS FLOW DISCHARGE FROM FAN- ,O TO 1500 ACFM NIA N/A N/A Required for dose calculations System 

Particulate - 5E-12 uCi/mL 
Radon: 6,000 pCi/L 

0.5 FT 

of makeup air added into system 

and correct RCS; At high-high system 
YES . High measurements alerts operations to assess 20FMDO1 

f shutdown 
YES Alarms to alert operations personnel 20FMD01' 

bo-001 A/B TO STACK 1 I I I Ishutdown on double failure I 
FE/FIT-FAN-20-001 R lMONlTORS FLOW DISCHARGE FROM FAN- I 0 TO 1500 ACFM N/A N/A I N/A loperational control I20FM DO1 

LVR-20-015 

LVR-20-016 

k0-001NB TO SUCTION SIDE (RECIRC.) I I I I I I 
FE/FlT-FLT-20-004 lMONlTORS FLOW FRESH AIR INLET 0 TO 1000 ACFM N/A N/A I N/A loperational control and measures the amount 120FMD01 

HIGH 
CONTROLS INTAKE FLOW RATE 0 TO 100% N/A NIA N/A Opposed blade damper actuated by fan 20FMD01 

CONTROLS EXHAUST FLOW RATE TO 0 TO 100% N/A N/A NIA Opposed blade damper actuated by fan 20FMD01 
disc ha rg e pressure 

STACK ISOKENITIC SAMPLER AND RADON 
MONITOR 

PDIT-FAN-20-001A/B 

PDIT-FLT-20-002A 

> 

PDIT-FLT-20-002B 

PDIT-FLT-20-004 

1 

ILULSH-STK-20-001 IEXHAUST STACK SUMP LEVEL SWITCH 

discharge pressure I 
MONITORS FAN-20-001AB DISCHARGE 0 TO 15" W.G. N/A 7" W.G. YES Controls stack exhaust and makeup air dampers located a1 
PRESSURE fan; Adjustable over operations 
MONITORS DIFFERENTIAL PRESSURE 0 TO 10" W.G. 2.0" W.G. 4.0" W.G. YES Alerts operations and operating train 20FMDO1 
ACROSS FILTER TRAIN A changeover if required filter replacement Low 

setpoint refers to loading of roughing filter 
located in front of HEPA (low setpoint is high 
for roughing filter). 

changeover if required filter replacement Low 
setpoint refers to loading of roughing filter 
located in front of HEPA (low setpoint is high 
for roughing filter). 

changeover if required filter replacement Low 
setpoint refers to loading of roughing filter 
located in front of HEPA (low setpoint is high 
for roughing filter). 

YES Alerts operations and operating train 20FMDOl! MONITORS DIFFERENTIAL PRESSURE 0 TO 10" W .G. 2.0" W.G. 4.0" W.G. 
ACROSS FILTER TRAIN B 

MONITORS DIFFERENTIAL PRESSURE 0 TO 10" W.G. 1 . O  W.G. 2.0" W.G. YES Alerts operations and operating train 20FMD01! 
ACROSS FILTER 

Particulate - 0 - 1 OE-12 uCi/mL 
Radon: 0-20,000 pCi/L 

N/A 

Particulate - 1 E-1 2 uCi/mL 
Radon: 2,000 pCi/L 

NIA 

ISTACK I I I I Idischarge pressure I 
LVR-20-020 ICONTROLS RECIRC FLOW RATE 0 TO 100% N/A NIA I NIA lopposed blade damper actuated by fan I20FMDO1' 

3 8 1  
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Process Control Plan 

IL- 

INSTRUMENT RANGE I L-SP 
0 TO 10,000 pCiR NIA 

I TAGNO. 1 FUNCTION 
2lT-RCS-20-002 IMON ITORS RADIATION IN THE RCS 

H-SP ALARMS RESPONSE 
100 pCiR YES Shutdown and assess ventilation supply and 

(BUILDING 
'QI-TOT-51-002 IlNDlCATE TOTAL FLOW FROM POTABLE 0 TO 50 gpm 

WATER SUPPLY 
'DI-FLT-77-002A IlNDlCATES DIFFERENTIAL PRESSURE 

NIA NIA 

CROSS FILTER i* 
NIA 

exhaust systems 
Totalizes water used by system 

0 TO 5" W.G. 2.0" W.G. 4.0" W.G. YES Alerts operations and operating train 
changeover if required filter replacement Low 
setpoint refers to loading of roughing filter 
located in front of HEPA (low setpoint is high 

0 TO 5" W.G. 

- I for roughing filter). 
2.0" W.G. 4.0" W.G. YES Alerts operations and operating train 'D I -FLT-77-002B 

'D IT-FLT-77-00 1 

'DIT-RCS-77-001 

INDICATES DIFFERENTIAL PRESSURE 
ACROSS FILTER 

MONITORS DIFFERENTIAL PRESSURE 
ACROSS RCS BUILDING FRESH AIR FILTEF 

MONITORS DIFFERENTIAL PRESSURE IN, 

I I I 
0 TO 5" W.G. 1.0" W.G. 2.0 W.G. I YES 

changeover if required filter replacement Low 
setpoint refers to loading of roughing filter 
located in front of HEPA (low setpoint is high 
for roughing filter). 
Alerts operations and operating train 

YES 

. -  

exhaust systems 
Adjust damper positions 'DIT-RCS-77-003 

'DIT-RCS-77-004 

RCS BUILDING 
MONITORS DIFFERENTIAL PRESSURE IN 
CARBON BED OOlA BUILDING 
MONITORS DIFFERENTIAL PRESSURE IN 

0" W.G. NIA , -5 TO 5 "W.G. 

-5 TO 5 "W.G. 0" W.G. NIA 

Shutdown and assess ventilation supply and 

-5 TO 5 "W.G. NIA 0" W.G. djust damper positions 

-RCS-77-005 

-RCS-77-006 

CARBON BED 001 B BUILDING 
MONITORS DIFFERENTIAL PRESSURE IN 
CARBON BED 002A BUILDING 
MONITORS DIFFERENTIAL PRESSURE IN 

-5 TO 5 "W.G. 
I 

NIA 0" W.G. djust damper positions 

-5 TO 5 "W.G. NIA 0" W.G. djust damper positions 

FUFIT-FAN-77-001 A/B 
CARBON BED 0028 BUILDING 
MONITORS FLOW DISCHARGE FROM FAN- 0 TO 15,000 ACFM NIA NIA NIA Required for dose calculations 

P & ID 
20FMD019 

PDIT-FLT-77-002A 

PDIT-FLT-77-002B 

> 
REIRQIT-RCS-77-001 

77FMD006 A 
77-001A OR B 
MONITORS DIFFERENTIAL PRESSURE 
ACROSS RCS BUILDING A FILTER 

MONITORS DIFFERENTIAL PRESSURE 
ACROSS RCS BUILDING B FILTER 

MONITORS RADIATION IN THE RCS 

77FMD006 

77FMD006 

77 FM DO06 

77FMD006 

77FMD006 

77FMD006 

77FMD008 

77FMD008 

77FM DO08 

77FMD008 

1 OFMD004 
1 OFMD005 

0 TO 10" W.G. 

. .  

4.0" W.G. 2.0" W.G. 

I OFMD005 

YES 

6 

Alerts operations and operating train 
changeover if required filter replacement Low 
setpoint refers to loading of roughing filter 
located in front of HEPA (low setpoint is high 
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0 TO 10" W.G. 

- 
for roughing filter). 

2.0" W.G. 4.0" W.G. YES Alerts operations and operating train 

0 TO 2,000 pCVL NIA 100 pCVL YES 

NO 
0 TO 1500 ACFM NIA NIA NO 

0.5" W.G. -5 TO 5 "W.G. -2.0" W.G. 

changeover if required filter replacement Low 
setpoint refers to loading of roughing filter 
located in front of HEPA (low setpoint is high 
for roughing filter). 
Shutdown and assess ventilation supply and 
exhaust systems 
Mockup System 
Mockup System 

PDIT-SILO-10-001 
FUFIT-FLT-10-001 

BUILDING 
MONITORS PRESSURE IN SILO 4 
MONITORS FRESH AIR FLO INLET FOR 

FE/FIT-SILO-10-001 
FUFIT-SILO-10-002 

SILO 4 
MONITORS SUPPLY AIR FLOW TO SILO 4 
MONITORS RETURN AIR FLOW FROM 

0 TO 1500 ACFM 
0 TO 1500 ACFM 

NIA NIA 
NIA NIA 

NO 
NO 

Mockup System 
Mockup System 

LVR-10-003 
I VR-10-004 

SILO 4 
CONTROL FRESH AIR INLET 
CONTROL EXHAUST TO STACK 
CONTROL RECIRCULATION AIR 
MONITOR DISCHARGE PRESSURE 

0 TO 100% 
0 TO 100% 
0 TO 100% 

0 TO 500 psig 

NIA NIA NO Mockup System 
NIA NIA NO Mockup System 
NIA NIA NO Mockup System 
NIA 250 psig YES Alerts operations of out of potential problems 



Process Control Plan 

. #  3587 
c 

LVR-20-013 

LVR-20-014 

'IT-FLT-20-005 - TdIT-INK-12-001 A 

ALARMS RESPONSE 
(clogged slurry line) 

TAG NO. FUNCTION INSTRUMENT RANGE L-SP H-SP 

t- t -PMP-11-301 S MONITOR DISCHARGE PRESSURE 0 TO 500 psig NIA YES Alerts (clogged operations slurry line) of out of potential problems 250 psig 

P IT-S P-00 1 MONITORS PRESSURE IN TRANSFER LINE 0 TO 500 psig NIA YES Alerts (clogged operations slurry line) of out of potential problems 250 psig 

PIT-S P-002 MONITORS PRESSURE IN TRANSFER LINE 0 TO 500 psig N/A YES Alerts operations of out of potential problems 250 psig 

PIT-SP-003 MONITORS PRESSURE IN TRANSFER LINE 0 TO 500 psig NIA YES Alerts operations of out of potential problems 250 psig 

PIT-SS-001 PRIMARY SLURRY LINE PRESSURE 0 TO 500 psig NIA YES Alerts operations of out of potential problems 250 psig 

PIT-SS-002 SPARE SLURRY LINE PRESSURE 0 TO 500 psig NIA 250 psig YES Alerts operations of out of potential problems 

PIT-SS-003 PRIMARY SLURRY LINE PRESSURE 0 TO 500 psig NIA 250 psig YES Alerts operations of out of potential problems 

AE/AT-PMP-12-200/201 MONITORS DENSITY/FLOW IN SLUICE 300 GPM / 1.2 SG NIA 1.2 S.G. YES Alerts operations of out of parameter sluice 

LT/LC-TNK-12-001 A MONITORS WATER LEVEL & SLUDGE OTO40FT 1 FT (DELTA) 26.5 FT YES Termination of decant pump operations 

LT/LC-TNK-12-001 B MONITORS WATER LEVEL & SLUDGE , OTO40fT 1 FT (DELTA) 26.5 FT YES Termination of decant pump operations 

LT/LC-TNK-12-002A MONITORS WATER LEVEL & SLUDGE OTO40FT 1 FT (DELTA) 26.5 FT YES Termination of decant pump operations 

LT/LC-TNK- 12-002B MONITORS WATER LEVEL & SLUDGE OTO40FT - 1 FT (DELTA) 26.5 FT YES Termination of decant pump operations 

~~ 

(clogged slurry line) 

(clogged slurry line) 

(clogged slurry line) 

(clogged slurry line) 

(clogged slurry line) 

I N D I CAT 10 N 

INDICATION 

IN D I CATION 

WATER water concentrations 

LEVEL IN TTA TANK 1A 

LEVEL IN TTA TANK 1 B OR 2B 

LEVEL IN TTA TANK 1 A OR 2A 

LEVEL IN TTA TANK 1 B OR 28 
MONITORS WATER LEVEL & INFILTRATION OTO10FT HIGH LEVEL - 5 FT YES Alarms on high setpoint and high infiltration and - 

INTO DECANT SUMP 
2-TNK-14-001 

LEVEL CHANGE- 1 INIMIN alerts operation to shutdown SWRS activities. 
RQIT-TTA-20-001 TTA AREA RADIATION MONITOR 0 TO 10.000 pCiL NIA 100 pCi/L YES Shutdown and assess ventilation supply and 

I !exhaust svstems 

_ _ _ _  - 
CONTROL PRESSURE IN TANK 0 TO 100% N/A N/A N/A Opposed blade damper actuated by silo 20FMD015 

CONTROL PRESSURE IN TANK 0 TO 100% NIA NIA NIA Opposed blade damper actuated by silo 20FMDO15 

20FMD015 MONITORS DIFFERENTIAL PRESSURE 0 TO 5" W.G. 1 .O" W.G. 2.0" W.G. YES Sweep air across TTA tanks 
ACROSS TTA TANK FRESH AIR FILTER .m AND CONTROTTANK PRESSURE -5 TO 5 "W.G. -2.0'' W.G. 0.5" W.G. YES Damper modulation to regain operating setpoint 20FMDO15 

pressure 

pressure 

pressure 
LVR-20-008 CONTROL PRESSURE IN TANK 0 TO 100% N/A N/A N/A Opposed blade damper actuated by silo 

pressure 
LVR-20-009 CONTROL PRESSURE IN TANK 0 TO 100% N/A NIA N/A Opposed blade damper actuated by silo 

pressure 
LVR-20-010 ' CONTROL PRESSURE IN TANK 0 TO 100% ' N/A N/A N/A Opposed blade damper actuated by silo 

pressure 
LVR-20-011 CONTROL PRESSURE IN TANK 0 TO 100% N/A N/A NIA Opposed blade damper actuated by silo 

pressure 
N/A N/A 'Opposed blade damper actuated by silo I I lmessu re 

LVR-20-012 CONTROL PRESSURE IN TANK 0 TO 100% N/A I 

F 11 FMDO11 

11 FMDO12 

1 1 FMDO12 

11 FMDO12 

1 

11 FMD012 

1 1 FMDO14 

12FMDO10 

12FMDO11 

12FMDO12 

12FMDO13 

14FMDO11 

20FMD014 

20FMD015 

CONTRACTNO FSC624 , 7 
November 2 1 . 2 ~  
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a) 
INSTRUMENT RANGE FUNCTION 

MONITOR AND CONTROL TANK PRESSURE -5 TO 5 "W.G. 
rLllT-TNK-12-002A MONITOR AND CONTROL TANK PRESSURE -5 TO 5 "W.G. 
PDIT-TNK-12-002B MONITOR AND CONTROL TANK PRESSURE -5 TO 5 "W.G. 

I I 

Process Control Plan 

'P & ID L-SP H-SP ALARMS RESPONSE 
YES 
YES 

Damper modulation to regain operating setpoint 20FMDOl5 
Damper modulation to regain operating setpoint 20FMD015 

-2.0" W.G. 0.5" W.G. YES Damper modulation to regain operating setpoint 20FMDOI 5 

0.5" W .G. 
0.5" W.G. 

-2.0" W.G. 
-2.0" W.G. 

8 CONTRACT NO FSC 624 000039 November 21, 2ooo 
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requiring action from the RCS or EMMA control system, the operator will 
operate the appropriate Human Machine Interface (HMI) screen to  initiate 
the necessary action. 

2.0 CONTROL SYSTEM DESCRIPTIONS 

2.1 Balance of Plant Control System 

The BOP Control System controls all plant operations except the RCS and EMMA 
operations. It includes PLC controls and redundant Human Machine Interface (HMI) 
consoles for the K-65 conveyance and storage system, water supply, and the filtration 
system. The HMI consoles are located in the AWR Project control trailer and are capable 
of accessing status and alarm information from the RCS and EMMA systems. Each 
subsystem in the BOP can be operated locally through the PLC with safety interlocks to  
prevent inadvertent operation of equipment. The BOP Control System provides several 
key operational control functions as noted in the Process Control Key Parameters/Set-point 
Table Exhibit 1-2. Specifically the BOP control system is responsible for controlling the 
flow rates, operating pressures and solids concentrations during sluicing operations. 
Details of the Balance of Plant (BOP) Process Control philosophy are included in Appendix 
H Process Control Plan of the Balance of Plant. This appendix includes detailed discussion 
of control sequences, alarm responses, and auto and manual control features. 

2.2 RCS Process Control System 

The Radon Control System (RCS) is a treatment system that employs air conditioning, 
dehumidification, activated carbon, and HEPA filtration to  provide Best Available 
Technology for control of radon emissions and other radionuclides to  the environment. 
The RCS will be operated in compliance with ARARs and TBC requirements identified in 
Section 5.0 of the Remedial Design Package. The RCS provides treatment of emissions 
from the following sources: 

0 Silos 1 and 2 headspace (including during decontamination of  the silos), 

0 Silos 1 and 2 Waste Retrieval System, 

0 Decant Sump Tank Waste Retrieval System, 

0 Transfer Tank Area (TTA) System, 

0 TTA Waste Retrieval System, and 

0 Future Full-Scale Remediation and Support Facilities 

The philosophy for operation of  the RCS focuses upon controlling t w o  key process 
parameters: system operating pressure and radon emissions. Based upon the phase of the 
Silos 1 and 2 remediation activities, the configuration of the RCS and thus the mechanics 
for controlling the system operating pressure and radon emissions will vary. 

I1/21/00 
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The process f l o w  for the RCS is depicted on Figure 2-1, Alarm setpoints and 
responses are summarized in the Key Parameters and Setpoint Table (Exhibit 1-2). 
Additional detail on process control for  the RCS, including description o f  the 
instrumentation and control equipment, is provided in the Process Control Plan 
(Radon Control System, Document No-624-P622-36A, Appendix H of this Remedial 
Design Package). 

a -  

damper adjustment, the supply of air t o  +0.5 
the silo headspace is terminated and the 
system briefly goes into return-only or 

Subsequently, the supply is bled back 
online and the desired condition is 

relief device protects the silos by 
providing the final relief from over and 

pressurization condition, the 
pressure/vacuum relief device allows 
ambient air in and thus relieves the 
condition. Such events are considered 
upset conditions and are not intended for 

- 
exhaust mode to  dampen the spike. 0.0 

-0.1 

restored. Additionally, a pressure/vacuum 

under-pressurization. In an under- -1 .o 

-2.0 

The following sections describe the methods for controlling the RCS operating pressure 
and radon emissions. In addition to  providing radon control during the t w o  phases of AWR 
Operations (Phase 1, Silo Headspace Reduction, and Phase 2, Silo Waste Retrieval), the 
RCS is designed to  provide control of radon emissions during the subsequent TTA storage 
and future waste remediation periods. 

- NEVER TO EXCEED 

T A R G E T  
R A N G E  - 1 T A R G E T  

CONDITION 

N E V E R  TO E X C E E D  

2.2.1 Pressure Control in the Silos 1 and 2 Headspace 

As shown above, based upon silo integrity, the allowable pressure range for the silo 
headspaces is between 0.5 and -2.0 inches WG. The targeted operating pressure range 
for operation in the  silos is from 0.0 to  -1.0 inch WG. The normal operating target 
pressure during Phase 1 wil l be -0.1 inches WG. The target pressure may be adjusted to  
a setpoint nearer atmospheric pressure if the structural nature of the silos (large crack 
areas = high infiltration rate) necessitates. The control system will respond to  maintain 
the targeted pressure condition. Normal operations will occur within the targeted range. 
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Excursions beyond the targeted range are mitigated as discussed below'. The control 
devices, control strategy, and the relief mechanism ensure the "never-to-exceed" values of 
0.5 and -2 inches WG. Targeted setpoints for the subsequent phases of operation 
(Phases 2A, 2B, 2C, and 3) will be optimized based testing during the Full-scale Mock-up 
System activities conducted on Silo 4 during Phase 1 RCS operations. 

During Phase 1, the headspace air is withdrawn from Silos 1. and 2 and transferred to the 
RCS for treatment. The desired pressure condition is maintained by using an induced-draft, 
automatically, controlled fan and damper system. 

A ventilation air stream from Silo 1 or Silo 2 is exhausted into an 8-inch main duct header 
to  the RCS Building. Upon entering the building, the air is treated through one of t w o  
process trains. After the air is treated and leaves the fan, it f lows t o  a IO-inch duct 
header whose branch supply lines exhaust air t o  the stack, the Silos, and in subsequent 
phases to  the TTA tanks, as needed. 

The dampers associated with pressure control for Silos 1 and 2 are modulating opposed 
blade dampers. These dampers and the associated instrumentation are depicted on 
Figure 2-2. The primary dampers consist of a silo supply damper (LVR-20-003), a silo 
exhaust damper (LVR-20-004), a make-up air damper (LVR-20-015), and an exhaust stack 
damper (LVR-20-016). A pressure differential transmitter provides pressure indication 
inside the silos to  the HMI. A redundant pressure differential transmitter will be provided 
t o  ensure proper pressure is detected and maintained in the silos. 

During normal pressure operations (range 2 0 to  -1.0 inches WG), f low from the silos 
through the silo exhaust damper will be monitored against the desired setpoint for the f low 
transmitter. The exhaust stack and make-up air dampers will operate to  provide a 
constant f low to  the silos by maintaining a setpoint pressure in the 10-inch fan exhaust 
header. The pressure differential transmitter will measure the pressure in the exhaust 
header and will control the make-up air and exhaust dampers to  maintain required header 
pressure. If the exhaust air header pressure reaches the high setpoint, then the exhaust 
stack damper will automatically begin to  open to  alleviate this condition. When the 
transmitter detects the low setpoint, the make-up air damper will automatically start to  
open to  allow more air t o  f low into the RCS system to  maintain the desired pressure in the 
exhaust air header. The difference between the high and low setpoints will be 
approximately 0.5 inches w.g. 

This offset f low control method will ensure that the exhaust flowrate from the silos will be 
greater than the supply flowrate, which will maintain a negative pressure within the silos. 
Offset f low control will be overridden in the event of pressures outside the operating 
range, either high or low. If the pressure exceeds the'high set point or low set points for 
normal operating pressure range then associated opposed blade dampers for silos supply 
and silos exhaust will be controlled by the silo pressure differential transmitter control 
loop. 

If the pressure in the silo exceeds the high end of the operating range, the RCS will begin 
to  operate using a master/slave pressure control scheme. Pressure in the silos will be 
relieved, as required, by the supply dampers acting as the masters and exhaust dampers 
acting as the slaves. Pressure differential transmitters will control the dampers. 0 
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When a positive pressure is detected in the silo, the silo supply damper will begin to  close 
immediately. If unrelieved pressure outside of the operating range remains after complete 
closure of the silo supply damper, the silo exhaust damper will open until the operating 
range is recovered. If the pressure reaches or exceeds the high-high set point for the 
pressure differential transmitter (>  0.2.0 inches WG), then bypass dampers will open fully 
t o  provide pressure relief 

The RCS will be automatically shutdown if the pressure inside the silo exceeds 0.45 
inches WG. In the event of a shutdown of the RCS, opposed blade-modulating dampers 
for silo exhaust and exhaust stack will receive a signal from the PLC to  open to  100% to  
allow for diffusion through the RCS t o  the stack. The make-up air damper and the silo 
supply damper will receive a signal t o  close upon system shutdown. 

A recycle duct containing a damper around the fan is provided t o  maintain the fan at a 
working level close t o  optimal conditions. Also exhaust air can be recycled around the fan 
on high pressure in the silos and gradually bled back into the system upon reaching normal 
operating conditions. 

If the pressure in the silos decreases below the low end of the operating range (-1 inch 
WG), the RCS will again operate using a master/slave pressure control scheme. If a 
negative pressure below -1 inch WG occurs, then the silo supply damper will begin to  
open t o  100% capacity. If unrelieved vacuum outside of operating range remains after 
complete opening of the silo supply damper, the silo exhaust damper will begin t o  close 
until the operating range is recovered. 

Additionally, an emergency vacuum/pressure relief device is provided for the silos. If a 
vacuum pressure beyond.-2 inches WG occurs in the silo, it wil l result in the opening of a 
vacuum relief valve that is located on the silo. Likewise, if a positive pressure of 2 inches 
WG occurs in the silo, i t  will result in the immediate opening of a pressure relief valve to  
mitigate this condition. 

0 

When normal operating pressures within the silos have been re-established following a 
pressure upset, control of the RCS will be returned to  the offset f low control system. 

The TTA tanks undergoing recirculation will be controlled using the same methods 
described for the silos using their respective dampers. The TTA tanks that are ventilated 
during the subsequent phases of RCS operation will be normally ventilated as a once 
through system by pulling atmospheric air through a backdraft-dampered, HEPA-filtered 
opening into an air supply header that branches to  feed the TTA tanks. The ability to  
recirculate air from the RCS to  the TTA tanks is included in the design for subsequent 
phases of operation of the RCS. 

Once the Phase 1 operations have been successful in reducing the activity levels within 
the silos, construction will begin on the bridge and other systems. , During this 
construction process, the pipe rack will be extended to  its final termination point near the 
pivot point of the bridge. Three rigid duct spool pieces will be installed on the completed 
oiDe rack that will run from the dampered, blinded-off connections to  a final termination 
, I  

point on the bridge in preparation for Phase 2A operation. 
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To address the tightness of the silos that will be required for the subsequent phases of 
operation of the RCS, a tyvek or heavy mil plastic cover may be used to  cover the dome 
and sides of the silos. This cover may be used to  minimize the amount of in-leakage or 
infiltration through cracks. 

For subsequent Phases 2A and 26, the ducting for the silo being mined will be routed on 
the new bridge and connected to  the RCS ducting on the pipe rack. RCS ducting on the 
pipe rack will be sloped to the RCS Building while ductwork on the bridge will slope to  the 
silo being mined. 

For Phase 2A operations, the bridge will be positioned over Silo 1.  Both the RCS supply 
and suction connections on Silo 1 dampers will be connected to  rigid ducting, mounted on 
the bridge, by means of a short piece of flexible hose. The supply and suction ducting is 
rourea on rne new bridge and connected to  the RCS ducting on the pipe rack by means of 
spool pieces. 

2.2.2 Radon Control in the Silo Headspace - Phase 1 Operation 
r 

During Phase 1, the ventilation air is withdrawn from Silos 1 and 2 and transferred to  the 
RCS for treatment. The treated ventilation air is returned t o  the silos for "sweep 
ventilation" purposes. The RCS will operate in this mode to  reduce radon concentration 
levels inside the silo headspaces to  levels that will allow safe access for work activities in 
the silo area. The design flowrate for the ducting system for the ventilation of Silos 1 and 
2 is based upon exhausting up to  500 cfm from each silo during Phase 1 operations. The 
RCS design also includes the flexibility t o  reduce f low from one silo for a short period of 
time in order to  increase the amount of air exhausted from the other silo in service. This 
capability may be used during silo penetration and riser installation. During initial 
penetration of the dome of one of the silos, the flows will be adjusted as necessary to  
assure the necessary negative pressure is maintained in the silo being penetrated. 

During Phase 1 ,  t he  RCS suction lines from Silos 1 and 2 will be flexible hoses routed over 
the berm with a low-point condensate trap. This trap is equipped with a level alarm to  
notify operations personnel of excess water in the trap. When the excess water is 
drained, a portable collection pan (e.g., volume 2 5 gallons) will be placed under the 

,connection. The excess condensate (approximately 2 gallons) will be collected in a 
container and characterized for discharge to  the AWWT facility. A ventilation stream from 
each silo through an existing opening in silo risers is exhausted through manual dampers 
into 6-inch flexible hoses that con,nect t o  a 6-inch rigid steel duct that extends up the pipe 
rack and connects t o  t w o  dampers that feed an 8-inch main duct header to  the RCS. 
Upon entering the building, the air is treated through on of t w o  process trains. After the 
air is treated, i t  f lows t o  an 8-inch duct header that supplies the silos. This duct header 
connects to  t w o  dampers that feed back to the flexible hoses routed over the berm, which 
connect to  the silos by manual dampers. 

Start-up of silo ventilation will be initiated by enabling the silo control loops on the HMI. 
Opposed blade dampers will be controlled by flow indicating transmitters. The initial f low 
set point for exhaust f low from the silos will be 0 cfm. Airflow exiting the silos at this 
point will be greater than 0 cfm based on in-leakage or the automatic opening of pressure 
control valves due to  increased vacuum pressure in the silos. Flow set points for the silos 0 
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will be gradually increased in z 5 0  c fm increments until f low rate exiting silos are z500  c fm 
each. 

2.2.3 Radon Control during Material Transfer - Phase 2A and 2B Operation 

When hydraulic mining activities begin in Silo 1, the RCS moves from Phase 1 to  Phase 
2A. During this phase, recirculation air to  Silo 1 is discontinued and the ventilation air is 
pulled into the silo through the three enclosures on the pivoting bridge that are used for 
waste retrieval from Silo 1. The capability to shutoff the enclosure louver intakes and 
place the silo in recirculation mode is still available if needed. While hydraulic mining 
activities occur in Silo 1, Silo 2 continues to  operate as before in Phase 1 mode. 

The design flowrate for the ducting system for the ventilation of Silos 1 and 2 is based 
upon exhausting up to  500  c fm from each silo for Phase 2A operations. The design also 
includes the flexibility t o  discontinue f low from one silo for a short period of time to  
increase the amount of air exhausted from the other silo in service. 

In addition to  airflow from Silos 1 and 2, t w o  of the TTA tanks TNK-12-001 A and TNK- 
12-001 B will be in operation during Phase 2A. In Phase 2A, the TTA is connected into the 
RCS. The f low to  the various major TTA components is controlled individually at each 
component, Air is drawn into the TTA through a single manifold and distributed to  the 
transfer tanks by modulating dampers. The filter and filtrate storage tanks are vented to  
the RCS and a damper will be open to  relieve pressure. These tanks are equipped with 
pressure/vacuum control valves to  let air into the tanks at the vacuum set point or t o  
remove air at the pressure setpoint. During Phase 2A, only t w o  of the four waste storage 
tanks are in service (TNK-12-001 A and TNK-12-001 B). After Phase 2A, the f low to  these 
tanks can be reduced but not eliminated. 

The design flowrate for the ducting system for the ventilation of TTA tanks is based upon 
exhausting up to  250  c fm from each TTA tank (TNK-12-001A and TNK-12-001 B) for 
Phase 2A operations. Flow t o  and from these t w o  tanks is controlled using the same 
methods as those described for the silos. 

Before mining starts in Silo 1, the connections of the rigid ductwork on the bridge to  the 
silo and to  the duct header on the pipe rack must be verified. To begin Phase 2A 
operations, airflow must be established through the ductwork on the bridge. The dampers 
associated with Phase 2A operations will be opened and the dampers associated with 
Phase 1 operation will be closed. Once airflow is established through the ductwork on the 
bridge, the flexible hoses associated with Phase 1 operations for Silo 1 can be 
disconnected and removed. A blind flange will be installed over the opening associated 
with the hose removal t o  provide additional sealing. 

At  the start of Phase 2A operations, the damper in the supply air duct t o  Silo 1 (the first 
silo to  be emptied) begins closing upon opening of the automatic dampers on the 
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3387 
enclosures. Inlet air for Silo 1 is provided directly through the three enclosures used in this 

0 Slurry transfer, and 

0 EMMA'" operations. 

Each enclosure is served by a secondary containment that is attached t o  the silo 
penetration using a seal arrangement that avoids placing any load on the silo dome. The 
moveable bridge that is positioned first over Silo 1, and subsequently over Silo 2, 
structurally supports the enclosures. Each of the three enclosures has an air inlet 
equipped with a roughing filter, HEPA filter, automatic damper, and f low meter. Access to  
the enclosures is through air-locked doors that limit additional f low during entry and exit. 
Flexible seals are used t o  minimize the free space around equipment passing through the 
enclosure opening into the silo below. 

Ventilation of Silo 1 will be discontinued after hydraulic mining and interior 
decontamination activities are completed and before the application of the fixative to  the 
inside surfaces of the silo. The dampers that were opened for initiation of mining activities 
listed earlier are now closed. Spool pieces are removed and the bridge is repositioned over 
Silo 2. Once in position the spool pieces are reconnected to  their original connections. 
The ventilation strategy of Silo 2 during retrieval activities is identical t o  that of Silo 1. 
During Phase 2B, there is an increase in the availability of ventilation air caused by 
stopping flow t o  the empty Silo 1. This increases the capability of the RCS t o  control 
radon from other sources by increasing the amount of air that can be exhausted from the 
remaining sources. 

0 
When hydraulic mining activities begin in Silo 2, the RCS moves from Phase 2 A  t o  Phase 
2B. During this phase, recirculation air t o  Silo 2 is discontinued and the ventilation air is 
pulled in'to the silo through the three enclosures on the pivoting bridge that are used for 
waste retrieval from Silo 2. The capability t o  shutoff the enclosure louver intakes and 
place the silo in recirculation mode is still available if needed. 

The design flowrate for the ducting system for the ventilation of Silo 2 is based upon 
exhausting up to  500 c fm from each silo for Phase 2B operations. In addition to  the 
airflow from Silo 2, the t w o  remaining TTA tanks wil l be placed in operation during Phase 
28. The airflow t o  the various major TTA components is controlled individually at each 
component. Air is drawn into the TTA through a single manifold and distributed to  the 
waste transfer tanks by modulating dampers. The filter and filtrate storage tanks are 
vented to  the RCS and will be open to  relieve pressure. These tanks are equipped with 
pressurehacuum control valves to  let air into tanks at the vacuum set point or t o  remove 
air at the pressure setpoint. During Phase 2B, all four waste storage tanks are in. After 
Phase 28, the airflow to  these tanks can be reduced but not eliminated. 

The design flowrate for the ducting system for the ventilation of TTA tanks is based upon 
exhausting up to  250 cfm from each TTA tank for Phase 2B operations. Flow to  and from 
these t w o  tanks is controlled using the same methods as those described for the silos. 
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Before hydraulic mining starts in Silo 2, the connections of the rigid ductwork on the 
bridge to  the silo and to  the duct header on the pipe rack must be verified. In Phase 2B, 
the dampers associated wi th  Silo 1 control shall be used to  control pressures in Silo 2 to  
minimize the number of specialized spool pieces required for movement of the bridge. To 
begin Phase 2B operations, airflow must be established through the ductwork on the 
bridge. The dampers associated with Phase 2 8  operation will be reopened and the 
dampers associated with Phase 2A operation will be closed. Once airflow is established 
through the ductwork on the bridge, the flexible hoses associated with Phase 1 operations 
for Silo 2 can be disconnected and removed. A blind flange shall be installed over the 
opening associated with the hose removal t o  provide additional sealing. 

During materiai retrieval activities of Silo 2, the active waste storage tanks are TNK-12- 
002A and TNK-12-002B while TNK-12-001 A and TNK-12-001 B are ventilated at a lower 
rate. The majority of the TTA f low is committed to  tanks TNK-12-002A and TNK-12- 
002B. After mining and decontamination activities are complete and before the 
application of the fixative t o  the inside surfaces of the silo, ventilation of Silo 2 will be 
discontinued. The dampers that were opened for initiation of mining activities listed earlier 
are now closed. 

After completion of Phase 2B, decant sump waste retrieval begins. This method for this 
activity is currently under development. Because of the transient nature of this operation, 
steady-state material balances were not required but RCS ventilation is balanced 
accordingly. 

2.2.4 Radon Control during Interim Storage - Phase 2C a 
At  the conclusion of the material retrieval campaigns from Silos 1 and 2, the operation of 
the RCS moves from Phase 28  to  Phase 2C. During this phase, the RCS ventilates various 
TTA components as required. Limited airflow can be maintained through TTA components 
during this phase. The RCS has the flexibility t o  recycle treated air back through the TTA 
manifold, or exhaust it through the stack. During the interim waste storage period, the 
waste storage tanks each have approximately a 2-foot layer of water on top of the 
material for attenuating the release of radon to  the TTA headspace. 

The design flowrate for the ducting system for the ventilation of TTA tanks is based upon 
exhausting up to  125 c fm from each tank for Phase 2C RCS operations. Airflow to  and 
from these tanks is controlled using the same methods as those described for the silos. 

2.2.5 Radon Control during Full-Scale Remediation - Phase 3 

During Phase 3, the RCS can accommodate a design airflow rate of up to  500 cfm from 
the future full-scale treatment facility and its support facilities. In addition, the design 
supports an airflow rate of up to  500 cfm from the TTA tanks. Dampers would again 
control the balance between the t w o  inputs. If desired, the system can be operated in the 
recycle mode so that air from the TTA would pass through the carbon beds and return to  
the TTA, in much the same way the air is t o  be recycled through the silos during Phase 1. 
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Airflow through TTA waste storage tanks would be discontinued after transfer of contents 
from that tank t o  the future full-scale treatment facility is complete. 

2.2.6 Process Control of Carbon Beds 

The carbon adsorption system consists of four insulated carbon steel vessels, 
approximately 16-feet by  11 -feet by 1 1 -feet, which contains a total of 160,000 pounds of 
carbon (40,000 pounds per vessel). Each carbon adsorption vessel is capable of treating 
up to  500 cfm. Each carbon bed is physically isolated in an individual room. 

The four carbon beds are operated in parallel, connected t o  the 10-inch main duct headers 
by 8-inch branch duct connections on both the inlet and outlet of the beds. Each bed is 
aiigned with a dedicated inlet and outlet damper for f low control and isolation. Modulating 
dampers and f low elements provided on the inlet of each bed allow f low t o  each bed to  be 
reduced or increased on the basis of operations. 

The treated air stream from each carbon bed is monitored by radon monitors downstream 
of the carbon bed discharge dampers. In the event that out-of-parameter high alarm 
conditions is detected downstream of a carbon bed, the adjusting of the opposed blade 
damper set point on the inlet side of  the carbon bed may reduce the airflow through the 
affected bed. If the performance of the bed continues to  degrade and an out-of-parameter 
high-high alarm from the HMI occurs, the affected carbon bed damper will automatically 
close and cannot be re-opened until associated radon high-high alarm has been cleared. 
Closing of the damper will force the opposed blade damper of the affected carbon bed to  
also close. The opposed blade damper will be  locked in the closed position until the 
associated damper is reset. The airflow will be redistributed evenly through the other 0 carbon beds. 

Pressure across each carbon bed is monitored and displayed on the HMI screen. The HMI 
will alarm if less than low set point or greater than high set point is exceeded on any 
active carbon bed. 

Moisture levels entering and exiting the carbon bed are indicated on the HMI screen. High- 
high set point exiting will alarm on the HMI screen to  alert the operator of an out-of- 
parameter condition. 

Temperature levels entering and exiting the carbon bed are indicated on the HMI screen. 
High-high set point entering and exiting will alarm on the HMI screen to  alert the operator 
of an  out-of-parameter condition. 

In the event a carbon bed needs t o  be dried to  regain carbon bed performance, the RCS 
has the capability to isolate the individual bed from the others. A take-off,stream ranging 
between 125 and 250 c fm from the recirculation fans will be heated using an inline 
process heater and passed through the affected carbon beds using an induced draft fan. 
From this fan the drying air stream is transferred to  the RCS for treatment in the carbon 
beds that remain on line or if the bed is allowed to  sit until the radon has decayed 
adequately, there exists the capability to  discharge through the HEPA filters. 
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2.2.7 Emission Control 

The treated gas stream f lows from the carbon adsorption units through 8-inch branch 
connections to  the 10-inch duct header to  the redundant HEPA filtration units. Filter 
housings for the HEPA filters are stainless steel, side access, "bag-in/bag-out" type 
housings with in-place test sections. The HEPA filtration system employs bag-in and bag- 
out features to  minimize the potential of releases during filter changes. Filters will be rated 
at 1,000 c fm each and operated with one online a t  a time. Air from the carbon beds, 
makeup air, and fan recycle combine before entering the HEPA filters. Differential 
pressure transmitters monitor differential pressure across each filter. The HMI will alarm if 
less than low set point or greater than high set point is exceeded when filter is in service. 

A connection into the flow path before the exhaust fans provides makeup air t o  the closed 
air system through opposed blade damper LVR-20-015. Opposed blade damper LVR-20- 
0 2 0  allows recycled air back to  the active fan. This configuration allows the fan to  run 
near its rated speed (in rpm) to  reduce strain and thus potential maintenance on the 
system. A connection into the flow path after the exhaust fans allows excess air t o  exit 
the system to  the stack through opposed blade damper LVR-20-016. 

This configuration allows the f low path of the air to: 

0 Return t o  the silos or TTA tanks, 

0 Be exhausted t o  the stack, 

0 Be modulated to  reduce total f low through the entire system, and 

0 Allow fresh air makeup to  take place. 

Quantities of makeup air, fan recycle air, and stack exhaust will be based upon maintaining 
a certain static pressure at the discharge of the fan. After exiting the operating HEPA filter 
unit the treated air stream enters the operating recirculation' fan for redistribution to  the 
silos, TTA tanks, or exhaust through the monitored stack. 

Air from the recirculation fans can be recirculated to  the silos, TTA tanks, or exhausted 
through the stack is sent through a common duct header. Air recirculated back to  the 
silos or the TTA is sent through a duct located on the pipe rack that branches to  each of 
the areas and further branches to the individual silos and tank sources to  supply the 
recirculated air to  each one. The distribution of air being exhausted versus the amount of 
air being recirculated to  the different sources is controlled by  using modulating dampers 
LVR-20-016, LVR-20-015, and LVR-20-020 which will be controlled based upon pressure 
in the fan discharge line. The pressure in the fan discharge line will be affected by the 
pressure in the silos and TTA tanks, each of which has modulating dampers on the inlet 
and outlet lines of  t he  silos and TTA tanks for pressure control within each source vessel. 
Also, a closed position for the supply dampers on the silos and TTA tanks provide a signal 
t o  the exhaust damper for the stack which allows air to  be exhausted. The amount of air 
exhausted is based upon the f low measured by the f low meters in the respective exhaust 
suction lines of the sources with a closed supply damper. 
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The stack (STK-20-001) is a 150-foot tapered carbon steel stack that is approximately 6 
feet 4 inches at the base and tapers to  approximately 3 feet at the top. The maximum 
airflow through the stack is 12,000 cfm. The stack has connections for a 10-inch carbon 
steel RCS process duct and a 34-inch carbon steel building ventilation duct. The stack is 
provided with an isokinetic sampling system and will include monitoring for both 
particulate radionuclides and continuous monitoring for radon. The isokinetic sampling 
system is housed in enclosures that are environmentally conditioned on the equipment pad 
close to  the stack to  minimize the horizontal run of the sampling line.'Minimization of the 
horizontal run and sharp bends or turns of the sample line are requirements to  reduce 
particulate fallout in the sample line. A sampling rake for collection of the sample from the 
stack is inserted into the stack and is attached to  a sampling line. The sampling line is 
located at approximately 61  feet in elevation. This corresponds t o  roughly eight stack 
diameters downstream from the last f low disturbance into the stack. Also, the tapered 
transition from the 6 feet 4 inch base section of the stack to  the smaller diameter section 
is located at approximately an elevation of 75 feet, which corresponds t o  about 2 stack 
diameters downstream of the sampling rake. These elevations were used to  obtain a 
representative sample of the air stream being exhausted. In the event that  an out-of- 
parameter condition is detected, an alarm is enunciated and appropriate action is taken, 
such as switching the HEPA filters being used, recirculating the process f low to  the silos, 
reducing the airflow in the RCS, or shutting down the RCS. In addition to  the automatic 
actions taken by the control system, the system calls-using telemetry-a designated 
number to  alert the on-call responsible person that an out-of-parameter condition exists. 

2.3 EMMA Control System 

The EMMA Control system is used to  control the EMMA manipulator system. The EMMA 
system is normally operated using the HMI located in the AWR Project control trailer. 
Should a need arise the EMMA may also be operated at the local HMI located at the 
EMMA tower. The EMMA Control System is responsible for the complete operation of the 
EMMA arm. The control system continuously maps and logs the position and speed of the 
arm as well as being responsible for all arm movement. 

0 

The key control parameters controlled by the EMMA Controller are listed in the Process 
Control Key ParametersEet-point Table Exhibit 2- 1 . 

Details of the EMMA Process Control philosophy are included in Appendix G '  EMMA 
System Description. This appendix includes detailed discussion of control sequences 
alarm responses and auto and manual control features. 
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1 .O INTRODUCTION c 838 
This Sampling Plan addresses the requirements for the collection and analysis of wastewater 
and air emission samples associated with the Accelerated Waste Retrieval (AWR) Project at the 
U.S. Department of Energy (DOE) Fernald Environmental Management Project (FEMP) site 
near Cincinnati, Ohio. This Plan has been developed and shall be executed in accordance with 
the Sitewide Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA) Quality Assurance Project Plan (FD-1000) prepared by Fluor Fernald, Inc. (Fluor 
Fernald). 

1.1 Background 

The source of contamination for the AWR Project is the radioactive waste stored in Silos 1 and 
2. The AWR Project will involve the safe and effective removal of radioactive decay gases, K- 
65 residues and bentonite, and other debris contained in Silos 1 and 2 and the Decant Sump 
Tank. Accumulated concentration of radon gas in the silo headspaces is reduced through the 
operation of the Radon Control System (RCS). This system will operate on a 24-hour basis and 
will generate a condensate requiring discharge to the FEMP’s Advanced Wastewater Treatment 
(AWWT) facility. 

The bulk of the solid waste is transferred with the addition of water through a sluicing device and 
pumped as slurry through the transfer line to the shielded Transfer Tank Area (TTA). This 
process may generate wastewater in the form of filtrate during the latter stages of the AWR 
Project when the l T A  storage capacity is expected to be limited. Wastewater (i.e., condensate 
and filtrate) and air emissions from the RCS stack produced during the AWR Project require the 
generation of characterization data in accordance with the data quality objectives (DQOs) 
described in Document No. 624-P621-12, Data Quality Objectives, and therefore, require 
sampling and analysis in accordance with this Sampling Plan. (Note: Wastewater from the 
Decant Sump Tank will be transferred to the l T A  and managed from that point similar to the 
filtrate. Therefore, water to be sent to the AWWT facility will come from either the RCS 
condensate tanks or the TTA filtrate tanks). 

1.2 Scope and Purpose of Plan 

The purpose of this Sampling Plan is to describe the sampling and analysis efforts associated 
with the DQOs for the AWR Project. These efforts are generally twofold in scope, as 
summarized below: 

0 Ensure that the periodic discharge of excess water from the AWR Project meets waste 
acceptance criteria (WAC) prior to being transferred to the FEMP’s AWWT facility; and 

0 Ensure that the air emissions associated with the AWR Project meet the applicable 
regulatory and FEMP- site standards. . .  

An additional sample collection effort is required for the AWR Project that relates to obtaining 
archive samples of silo residues for future use. Since DQOs and related analytical 
requirements are to be determined by Fluor Fernald, the specific sampling methodology is 
under development for the silo residues, and therefore, is not provided in this Sampling Plan. 
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a .  1.3 Organization of Plan L -  

This Sampling Plan has been prepared to address the reauirements of the AWR Contract. 
specifically paragraph 3.1.1 3 o f  the Technical Requirements Document (TRD), Fluor Fernald 
No. 40710-RP-0001 , February 3, 1999, Revision 1. This Sampling Plan and its implementation 
will comply with the FEMP Sitewide CERCLA Quality Assurance Project Plan (FD-1000) and 
applicable local, state, and federal regulatory requirements. 

. 

Section 1 of this Sampling Plan provides an introduction including AWR Project background and 
the purpose and scope of this Plan. Section 2 describes the DQOs and quality control (QC) 
associated with the sampling and analysis activities for the AWR Project. Section 3 describes 
the sampling media and sources, while Section 4 provides an overview of the field sampling 
procedures. Section 5 discusses the appropriate documentation and recordkeeping related to 
sampling for the AW R Project, including chain-of-custody (COC) and records management. 
Section 6 provides an overview of the waste management requirements associated with 
sampling activities for the AWR Project, and*finally, Section 7 lists the references used in the 
preparation of this Plan. In addition to the text of this Sampling Plan, supporting technical 
information is provided in several appendices to this Plan, as listed below: 

Appendix A AWWT WAC for the AWR Project; 

Appendix B Summary of Analytical Procedures, Containers, Preservatives, and 
Holding Time Requirements for Wastewater Samples; 

Appendix C Wastewater Sample Collection Guideline; 
\ 

Appendix D Typical and Alternative Analytical Methods for Air Emissions 
Analyses; 

Appendix E 

Appendix F Manual COC Guideline. 

Air Emissions Monitoring - RCS Stack Sampling Guideline; and 

The guidelines presented in the appendices relating to sample collection methods will be used 
in the development of detailed AWR Project procedures. Detailed sampling procedures will be 
prepared as part of the operational procedures associated with the RCS and the TTA. 
Specifically, the sampling/monitoring associated with the condensate tanks, carbon beds, and 
stack will be addressed in the RCS Phase 7 and 2 Standard Operating Procedures (SOPS), 

, which are AWR Project Submittals 624-P633-01 and 624-P636-01. The sampling of the filtrate 
storage tank will be addressed in the AWR SOPS (Submittal No. 624-P6315-01). This approach 
was approved by Fluor Fernald in response to Foster Wheeler’s “Request for Technical 
Clarification or Information” (RTCI) No. 043. The samples described in this Sampling Plan are 
to be collected by Fernald Atomic Trades & Labor Council (FAT&LC) personnel. 

With regards to analytical methods and performance, a Contract Services Laboratory (CSL) will 
be subcontracted by Foster Wheeler to complete the laboratory analyses for air emissions and 
wastewater samples identified in this Sampling Plan in accordance with approved procedures. 
The CSL will be evaluated prior to subcontract award regarding its ability to meet the quality 
assurance/quality control (QNQC) requirements of this Plan and to perform work in accordance 
with the analytical methods prescribed herein. 
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2.0 DATA QUALITY OBJECTIVES AND QUALITY CONTROL- 

Decisions will be made as a result of the AWR Project sample collection and analysis efforts. 
Members of the decision process related to these efforts include appropriate AWR Project 
personnel from both Fluor Fernald and Foster Wheeler. These members include the Project 
Manager (PM), Operations/Maintenance/Systems Closure Manager, environmental safety and 
health (ES&H) professionals, and quality specialists. This section provides an overview of the 
DQOs and QC elements associated with the AWR Project sampling and analysis efforts that 
implement this decision process. 

2.1 

As defined by the U.S. Environmental Protection Agency (EPA), DQOs are qualitative and 
quantitative statements developed to specify the quality of data from field and laboratory data 
collection activities needed to support specific decisions. The DQOs describe the level of data 
needed, why the data is needed, and how the data will be used to support process operations. 
DQOs also ensure that the data collected is of sufficient quality and quantity for the data user’s 
application. The DQOs for the AWR Project are outlined in Document No. 624-P621-12, Data 
Quality Objectives. 

DQOs and Intended Use of Acquired Data 

2.1.1 Wastewater 

Analytical data will be utilized to determine if the wastewater meets the AWWT WAC prior to its 
transfer. If the AWWT WAC is met, then process wastewater from the AWR Project is 
transferred to the FEMP AWWT facility for final treatment and discharge in accordance with the 
FEMP National Pollutant Discharge Elimination System (NPDES) permit. Wastewater found to 
exceed the AWWT WAC limits will be returned to the waste retrieval system for use in the 
sluicing process or treated to meet the WAC, as appropriate, prior to its transfer to the FEMP 
AWWT facility. 

The AWWT can accept a total of 7,200 gallons per day (gpd) at the rate of 5 gallons per minute 
(gpm) from the AWR Project. The WAC for the AWWT facility is provided in Appendix A of this 
Sampling Plan. In addition, several other water quality parameters (Le., chloride, nitrate, 
carbonate, and sulfate) are to be monitored and reported to Fluor Fernald in accordance with 
the TRD for the AW R Project. 

2.1.2 Air Emissions 

Air emissions associated with the AWR Project must meet applicable DOE and EPA 
environmental regulations and AWR Contract requirements. In the initial phase of the AWR 
Project, the accumulated radon gas in the silo headspaces is purged through the RCS. In 
addition, the RCS continually operates throughout the waste transfer and storage process of the 
AWR Project. Air emissions from the RCS stack will be monitored to ensure the appropriate air 
emission standards are being met. 

The continuous air monitoring systems, as later described in Sections 3 and 4 of this Sampling 
Plan, are used to assess RCS operations and process control, as well as to signal the need for 
corrective actions to prevent onsite or public exposures from air emissions exceeding 
established limits. These monitoring systems will have alarms that are preset to provide timely 
warnings to AWR Project operations staff. For example, if the radon concentrations do not 
exceed the preset alarm levels for the monitors located upstream of each carbon bed, then the 
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relevant AWR Contract and regulatory requirements are being met. In addition, the ratio 
between the concentrations measured by the upstream and downstream monitors is maintained 
at or above the design value. If the preset alarm levels are exceeded, then alarms will sound 
and indications will be shown on the control panel located in the AWR Project control trailer. 
Mitigation measures and corrective actions will be implemented accordingly. In the same 
sense, if the radon concentrations do not exceed the preset alarm level for the stack monitors, 
then the RCS is functioning within limits and no mitigative actions are required. If the preset 
stack alarm levels are exceeded, then alarms will sound and indications will be shown on the 
control panel located in the AW R Project control trailer, with corresponding mitigation measures 
and Corrective actions implemented as described in the Process Control Han for the AWR 
Project, Document No. 624-P622-36. 

2.1.3 Silo Residues 

Samples of the silo residues will be taken and stored onsite for future use as determined by 
Fluor Fernald. The specific means of obtaining the samples, sample storage requirements, and 
DQOs and related analytical requirements are not yet defined. Details related to silo residues 
sampling will be documented for review and approval upon finalization. 

2.2 Elements of Quality Control (QC) 

This section presents QC requirements relevant to the analysis of wastewater and air emissions 
samples that shall be followed by the CSL during analytical activities producing definitive data 
(i.e., data not measured using onsite instruments) for the AWR Project. The purpose of these 
requirements is to produce data of known quality that satisfies the AWR Project goals and that 
meets or exceeds the requirements of the standard methods of analysis. These requirements 
provide a mechanism for ongoing control and evaluation of data quality measurements. 

CSL QC samples (i.e., blanks and laboratory control samples) will be included in the preparation 
batch with the field samples. The preparation batch is a number of samples (not to exceed 20) 
that are similar in composition and that are extracted or digested at the same time and with the 
same lot of reagents. The identity of each preparation batch will be unambiguously reported 
with the analyses so that a reviewer can identify the QC samples and the associated 
wastewater or air emission sample. The type of QC samples used for spiking will include the 
analytes of interest. Additional QC samples may be added to those required by the method to 
ensure accurate and precise data. 

0 

2.2.1 Laboratory Control Sample (LCS) 

A LCS is an aliquot of a contaminant-free matrix fortified (spiked) with a known concentration of 
compound. Samples shall have a LCS spiked with appropriate analytes of interest. The CSL 
shall prepare and analyze a LCS with each batch of samples. The LCS is subjected to the 
entire analytical procedure in order to evaluate method performance. Present recovery 
determinations from these control samples shall be monitored to provide a continuous measure 
of each method's accuracy. 

When an analyte in a LCS is outside the acceptable recovery limit, corrective action must be 
performed. After the system problems have been resolved and system control has been 
reestablished, samples in the analytical batch will be reanalyzed for the out-of-control method. 
When an analyte in a LCS exceeds the upper or lower control limits and no corrective action is 
performed, an appropriate validation flag shall be applied to affected results. 

04)Ofi~'rS 
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2.2.2 Internal Standards (IS) 

; )  

' i-, - 
IS are measured amounts of certain compounds added prior to analysis of samples. These 
standards are used in an IS calibration method to correct sample results by columns injection 
losses or viscosity effects. When the IS results are outside the acceptance limits, corrective 
action must be performed. If corrective actions are not performed, then an appropriate 
validation flag shall be applied to the sample results. 

2.2.3 Method Blank 

A method blank is defined as a CSL-demonstrated analyte-free matrix that is carried through the 
entire analytical procedure. A method blank is prepared and analyzed for each batch of 
samples for applicable parameters. The method blank is used to determine the level of CSL 
background contamination. Unfavorable method blank performance renders associated data 
suspect and requires corrective action andor data qualification. 

The presence of analytes in a method blank at concentrations greater than the practical 
quantification limit indicates a need for corrective action. Corrective actions shall be performed 
to eliminate the source of contamination prior to proceeding with analyses. No analytical data 
will be corrected for the presence of analytes in blanks. When an analyte is detected in the 
blank and in the associated samples and corrective actions are not necessary, an appropriate 
validation flag shall be applied to the sample results. . 2.2.4 Field Duplicate 

A field duplicate sample is a second sample collected at the same location as the original 
sample. Duplicate sample results are used to assess precision, including variability associated 
with both the CSL analysis and the sample collection process. Duplicate samples are collected 
simultaneously or in immediate succession, using identical recovery techniques, and treated in 
an identical manner during storage, transportation, and analysis. 

For water samples, field duplicates shall be collected and analyzed for 10 percent of the 
samples. The sample containers will be assigned a control number such that they cannot be 
identified (blind duplicate) as duplicate samples by CSL personnel performing the analysis. For 
air emission samples, the analyses discussed in this Sampling Plan involve analyses of filters 
taken from a continuous stack monitor. As the sampler contains a single filter, which is changed 
on a bi-weekly basis, collection of a field duplicate sample from the stack monitor is not 
proposed. 

2.2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

An aliquot of a matrix (e.g., water) is fortified, or spiked, with a known concentration of target 
compounds. The spike solution will consist of the same compounds used for the LCS. The 
MS/MSD are subjected to the entire analytical procedure in order to indicate both accuracy and 
precision of the method for the matrix by measuring the percent recovery and the relative 
percent difference of the two spiked samples. These samples are also used to assess matrix 
interference effects on the method, as well as to evaluate instrument performance. MS/MSD 
shall be analyzed for each analytical batch in order to maintain continuous surveillance of 
acceptable method performance. 
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2.2.6 Analvtical Methods c 

Analysis of the wastewater and air emissions samples shall comply with methods approved or 
recognized by the €PA and/or other regulatory agencies. The analytical methods for waste- 
water and air emissions samples are identified in Appendices B and D, respectively, of this 
Sampling Pian. No specific analysis is identified for the archived K-65 silo residues at this time, 

2.3 Supplies and Consumables 

The CSL used for conducting wastewater and air emissions samples shall provide and inspect 
supplies and consumables prior to use in analyses. The materials description in the methods of 
analysis will be used as a guideline for establishing the acceptance criteria for these materials. 
introduction of interfering compounds into the analytical process shall be monitored by analysis 
of methods blanks. In addition, a blank sample prepared using a new batch of reagent should 
be analyzed before that batch is accepted for use on actual samples. Each new lot of spiking 
solution for LCSs (see Section 2.2.1) and for MS/MSDs (see Section 2.2.5) should be analyzed 
before the lot is accepted. 

The inventory and storage system for these materials will assure use before manufacturer’s 
expiration dates and storage under safe and chemically compatible conditions. For the handling 
of consumables used in the actual collection of samples in the field, see Section 6 of this 
Sampling Plan. 

5 nn 
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I k 
‘i c 3.0 SAMPLING MEDIA AND SOURCES 

Both wastewater and air emissions samples will be collected and analyzed as part of the AWR 
Project. In addition, process monitoring of radon concentrations will be performed and samples 
of silo residues will be collected for future use. This section describes these samples and their 
respective sources. Section 4 and related appendices of this Sampling Plan provide details 
regarding the respective guidelines used for sample collection and methods of analysis for only 
wastewater and air emissions for the AWR Project. 

3.1 Wastewater 

Water wi!! be used to hydraulically transport silo residues from the existing silos into the TTA. 
During this transfer process, water may be added to the sluicing operations or periodically 
removed. Wastewater withdrawn from the sluicing process (via one 7,500-gallon filtrate storage 
tank) and the RCS (via two 3,000-gallon condensate tanks) will be eventually transferred to the 
FEMP AWWT facility. 

Foster Wheeler has identified two wastewater streams requiring segregation and transfer to the 
FEMP AWWT facility, and therefore, requiring characterization. The first wastewater stream is 
the accumulation of condensate during the operation of the RCS. This condensate is collected 
in two 3,000-gallon tanks in the RCS Building. The second wastewater stream is a portion of 
the water used during the slurry transfer activities. Although the wastewater from the sluicing 
operation is recycled to reduce water usage, a portion of this wastewater (including water from 
the Decant Sump Tank) is processed through a filtration system located on the T I A  deck. 
Wastewater may be removed as filtrate for transfer to the FEMP AWWT facility during the latter 
stages of the AWR Project when the overall TTA storage capacity is limited. This filtrate is 
collected in a 7,500-gallon tank located on the TTA deck. 

3.1.1 RCS Condensate Tanks 

As a function of the RCS operations, condensate will accumulate and be collected in two 3,000- 
gallon condensate tanks in the RCS Building prior to final transfer to the FEMP AWWT facility. 
The sampling guideline for wastewater (i.e!, condensate) emanating from these tanks is 
summarized in Section 4 of this Sampling Plan and provided in Appendix C to this Plan. 

3.1.2 Filtrate Storaqe Tank 

Although the water used in the sluicing operations is enclosed in a closed loop network, 
periodically excess wastewater (in the latter stages of the AWR Project) will be processed 
through a filtration system and collected in a 7,500-gallon filtrate storage tank on the TTA deck 
prior to final transfer to the FEMP AWWT facility. The sampling guideline for wastewater (Le., 
filtrate) emanating from this tank is summarized in Section 4 of this Sampling Plan and provided 
in Appendix C to this Plan. 

3.2 Air Emissions 

In the initial phase of the AWR Project, the accumulated radon gas in the silo headspaces is 
purged through the RCS. In addition, the RCS continually operates throughout the waste 
transfer process, and continues operation for the TTA throughout the waste storage phase of a the/4VRo4R);. 
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3.2.1 RCS Stack ‘ L. - 38 
Monitoring the radon concentrations in the RCS stack is required to demonstrate compliance 
with the AWR Contract requirements for onsite and offsite concentrations. Monitoring the 
particulate emissions in the RCS stack using an isokinetic sampler (supplemented by CSL 
analyses of filter paper composites) is required to demonstrate compliance with the dose limit in 
Title 40 of the Code of Federal Regulations (CFR) Part 61, Subpart H. Emissions from the RCS 
stack will also monitored for compliance with other applicable emissions standards. The 
monitors used for this sampling (both radon and particulate emissions) are described in Section 
4 of this Sampling Plan. Specifically, operation of the stack monitor is described in Section 
4.2.1 of this Plan. The sampling guideline for airborne particulate emissions (Le., RCS stack 
sampling) is provided in Appendix E to this Plan. 

As stated, monitoring of particulate emissions will be conducted using an isokinetic sampler in 
the RCS stack. 
weeks.. If there is evidence of no significant build up of particulates, then the sampling 
frequency may be lengthened with the approval of the EPA and the Ohio Environmental 
Protection Agency (OEPA). Also, the monitor will be inspected when the filter is changed. 
These filter papers will then be analyzed either onsite or by the CSL using the methods 
identified in Appendix D of this Plan to confirm data from the monitor, as well as to document 
compliance with 40 CFR 61. In addition, semi-annual composites of these filters will be 
analyzed by the CSL, with resulting data used in the calculation of the total effective dose 
equivalent (TEDE). This value is combined with the dose values from other Fluor Fernald 
activities at the FEMP site to demonstrate compliance with 40 CFR 61 and DOE Order 5400.5. 
The semi-annual composites will also be analyzed for lead to demonstrate compliance with 
Ohio Administrative Code (OAC) 3745-31 -05(A)(3), “Permit to lnstall New Sources of Pollution”. 

I The filter element from the ‘continuous monitor will be changed every two 

3.2.2 Process Monitoring of Radon Concentrations 

Carbon bed performance is instrumental in reducing the concentrations of radon in the silo and 
TTA headspaces and in managing the emissions of radon to the environment. It is important to 
have a measurement that provides for an assessment of carbon bed performance so trends can 
be promptly identified, and steps taken to enhance performance if necessary. In addition, it is 
necessary to meet the AWR Project Contract requirement requiring that the dose rate from 
radon in the silo headspaces is reduced to below 10 mredhr during construction periods of 
Phase 1 and during Phase 2 of the AWR Project. 

A representative air stream will be diverted through an in-line monitor at one of two locations to 
measure radon concentrations upstream of the four carbon bed systems. One measurement 
point is upstream of the junction where TTA, process, and RCS ducts join. This point is used to 
assess the performance of the RCS in the reduction of radon concentrations in the headspaces. 
The measurement at the second location (downstream of that junction) serves as a “before” 
measurement for comparing “before” and “after” concentrations to assess the performance of 
each carbon bed. A representative air stream must also be diverted through an in-line monitor 
to measure radon concentrations downstream of each carbon bed to assess bed performance 
for process control purposes. These four measurements serve as the “after” concentrations for 
comparing “before” and “after” concentrations to assess the performance of each carbon bed. 

080067 
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4.0 SAMPLING AND ANALYTICAL METHODS 

Representative samples must be collected to appropriately characterize process wastewater 
and air emissions from the AWR Project in accordance with this Sampling Plan. Collection, 
handling, and shipment of samples will be performed according to AWR Project procedures, as 
low as reasonably achievable (ALARA) practices, and applicable U.S. Department of 
Transportation (DOT) shipping guidelines. 

4.1 Wastewater 

CSL analytical methods will be used in determining whether or not the AWWT WAC is met, 
however, screening is first performed to determine the likelihood of wastewater samples in 
meeting the radionuclide WAC parameters, and if so determined, will be sent to the CSL for 
more definitive analysis. The CSL will then perform a two-step confirmation process. The CSL 
will first determine if the radionuclide WAC parameters are met, and if so met, then will 
determine whether the WAC metals and general chemistry parameters are met. A summary of 
analytical procedures, containers, preservatives, and holding time requirements for wastewater 
samples is provided in Appendix B of this Sampling Plan. 

Representative samples are needed from each batch of RCS condensate wastewater and 
filtrate wastewater in sufficient time prior to planned discharge. This timeframe must allow for 
field screening, sample packaging and shipment to the CSL for analysis, data receipt and 
reporting, etc., as required, to determine that the AWWT WAC requirements are met. The 
transfer of wastewater to the FEMP AWWT. cannot occur until the WAC is met and Fluor 
Fernald approval is obtained. 

The design of the AWR Project, more specifically the RCS condensate tanks and the TTA 
filtrate storage tank, includes ports or outlets for the collection of wastewater samples. .These 
ports will be the source of wastewater collected for sampling under this Sampling Plan. Each 
tank is considered a batch release and will be circulated, as required, to ensure a representative 
sample of tank contents. Circulation of the condensate tanks is not required since the 
condensate is free of solids and homogeneous in nature. Contents of the filtrate tank may not 
be homogeneous in nature, and therefore, will be circulated to achieve the mixing of one tank 
volume prior to sampling. 

To ensure a representative wastewater sample is collected from the RCS condensate tanks, 
one sampling line volume will be purged prior to collection of the sample. This one line volume 
will include water held in the piping from the individual tank to the sampling port. To ensure a 
representative wastewater sample is collected from the filtrate tank, one tank volume (Le., 7,500 
gallons) will be recirculated prior to sampling and one sampling line volume will be purged prior 
to collection of the sample. Appendix C of this Sampling Plan provides a guideline for collecting 
these wastewater samples for the AWR Project. 

4.1.1 Sample Collection and Screening 

For screening of AWR Project wastewater samples, the samples need to be properly collected 
(as summarized above and described in the Appendix C guideline) and then analyzed to 
determine the overall concentrations of radionuclides. Samples of wastewater (approximately 1 
liter or less) will be collected in plastic (or glass) bottles from sampling ports on the RCS 
condensate tanks and the TTA filtrate storage tank. The outside of the bottles will be cleaned 
OOWL’n, 
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and bagged to prevent cross-contamination and then sent to either the onsite FEMP laboratory 
or the CSL for gross alpha and beta analyses. Samples from the bottles will be dried and 
analyzed using a proportional counter. Procedures A-01 -R and 8-01 -R of DOE’S Environmental 
Measurements Laboratory (EML) Procedures Manual, HASL-300, will be used for this screening 
analysis. These analyses should provide an adequate screening evaluation to determine 
whether the water is likely to be less than or greater than the WAC discharge limits. 

Table 4-1 lists the radiological limits from the WAC and the predominant radionuclides in the 
waste. This information was used to determine preliminary screening analysis limits. When 
both factors were considered, the most limiting alpha emitter was determined to be Ra-226 and 
the preliminary gross alpha screening limit was determined to be approximately 100 pCi/L. 
Water containing concentrations of gross alpha activity below this level can be assumed to meet 
the WAC wiihout further analysis. Similarly, the most limiting beta emitter was foirnd to be Pb- 
210 and the preliminary gross beta screening limit should be approximately 60 pCi/L. This limit 
accounts for the fact that Pb-210 and its daughter bismuth (Bi)-210 occur with approximately 
equal beta activities, but only Pb-210 is listed in the WAC. 

Table 4-1 - WAC Discharae Limits and Samble Screenina Considerations 

0 

Compared to 100 pCi of Ra-226. 

By meeting these concentrations, samples have a high probability of meeting the WAC. For 
samples exceeding the screening limit, further analyses by the CSL (e.g., high-resolution 
spectroscopy, RCRA metals, and general chemistry analysis) are justified. If after analysis by 
the CSL the discharge limits are not met, then the water will not be transferred to the AWWT 
facility. Note that the screening limits may be raised or lowered to balance unnecessary 
analytical costs versus the costs of unnecessary treatment and resampling of the water. 
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AC - 227 
Pb-210 , 

Po - 210 

4.1.2 CSL Radiological Analytical Methods 

G-01 and A-01 -R 
Pb-01 -RC 
PO-01 -RC 

83 . a  - 

Ra - 228 Th-01 -RC 
Th - 228 
Th - 230 Th-01 -RC 

Samples that pass the screening evaluations are sent to the CSL for a more definitive 
determination using high-resolution gamma spectra analysis with a large, sensitive germanium 
detector system. This system will utilize a multi-channel analyzer and sophisticated software to 
identify the energy of specific gamma peaks and quantify the concentrations of radionuclides 
(e.g., Pa-231, Ra-226, Th-228, Th-230, Th-232, U-234, and U-235). This system will be 
calibrated in accordance with applicable standards and will have sufficient sensitivity and 
accuracy to measure the concentration of the radionuclides in the wastewater samples to levels 
approximately one-half of the specified AWWT WAC discharge limits. 

Both typical and alternative analytical methods, or approved equivalents, to be used by the CSL 
are presented in Tables 4-2 and 4-3. The monitoring and reporting of results obtained from the 
testing of these parameters will satisfy the AW R Contract requirements for radiological 
characterization data associated with AW R Project wastewater. 

Th - 232 
U - 234 

U - 235/236 
I .  Ann 

U-02-RC 

I Pa - 231 1 G-01 and A-01 -R 
R a  - 226 Ra-06-RC I 

I u - z m  I I 
Notes: ’ EML procedure specifies test methods and detection limits, as provided in the HASL-300. 

I Gross abha I A-01 -R I 
Gross beta I 6-01 -R 

Gamma isotopic Ga-01 -R 
Notes: ’ EML procedure specifies test methods and detection limits, as provided in HASL-300. 

4.1.3 Remaining CSL Analvtical Methods 

Upon confirmation that the CSL analytical data indicates the respective samples meet the 
AWWT WAC for radionuclides, the CSL will use the methods prescribed in Table 4-4, or 
approved equivalents, for the determination of metals and general chemistry parameters 
required by the AWWT WAC or related AWR Contract technical requirements. Results from the 
testing of parameters related to the AWWT WAC will be used in determining whether or not the 
wastewater can be discharged to the FEMP AWWT facility. Results of the remaining 
parameters are to be reported to Fluor Fernald in accordance with the TRD of the AWR 
Contract. 
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1 SulfateJ I 375.1 ' 
Notes: ' Test Methods for Evaluating Solid Waste PhysicaUChemical Methods, EPA Report Number SW-846 (EPA 

I - 
1998), specifies test methods and detection limits. 

yecifies test methods and detection limits. 

Requirements Document, Document No. 40710-RP-0001, Feb. 3, 1999, Rev. 1. 

Methods for Chemical Analysis of Water and Wastes, EPA Report Number 600/4-79-020 (EPA 1979) 

Parameter is required to be monitored and reported in accordance with AWR Contract Technical 

4.2 Air Emissions 

RCS stack air emissions will be sampled and continuously monitored using isokinetic sampling 
to ensure a representative composite. particulate sample is obtained. The isokinetic sampler wii 
be inspected and the filter changed as described below. The air emissions will also be 
monitored for radon. Refer to Appendices D and E of this Plan for proposed air emissions 
analyses and sampling guidelines, respectively. 

4.2.1 Stack Monitoring 

The RCS stack must be continuously monitored as required by the Clean Air Act (CAA) 
regulations (40 CFR 61) and DOE Order 5400.5. The continuous monitor serves two functions: 
(1) to collect a sample of the stack gas for measurement of the concentration of radon, and (2) 
to collect a representative sample of particulates to assess the concentrations of other 
radionuclides and toxic chemicals (e.g., lead) present. An isokinetic sampler meeting American 
National Standards Institute (ANSI) N13.1-1969 is required to get a representative sample of 
particulates. The same sampling system will be used to collect the air sample for radon, 
although the isokinetic feature is not necessary. 

The isokinetic sample system consists of the following: 

0 Sampler head, 
0 Particulate sampler, 
0 Sample line, 

Particulate radiation detector, 
0 Radon detector, a ~b 00 n c.7 
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33 Sample flow measurement device, 
Sample flow controller, 

0 Control system, 
Pump,and 
Return line. 

. i  - 

Sampler Head. The sampler head is inserted into the stack approximately eight diameters after 
the RCS exhaust air (which enters at a higher elevation than the building ventilation air) enters 
the stack and approximately two stack diameters before the diameter is reduced. 

Particulate Sampler. The sampler consists of tube with the appropriate number of nozzles 
arranged tc! collect air from different locations in the stack. Devices to measure stack flow and 
temperatures are also attached to the sampler. 

Sample Line. The sample line is a two-inch line that exits the stack and runs down to near 
ground level where the‘remainder of the system is located. To minimize particulate line losses, 
the bends in the line are made with a radius of approximately 20 inches, the inside surface of 
the line is selected for smoothness, and the length of horizontal runs is minimized. The sample 
line runs from the sampler in the stack to sampler modules at ground level that house the rest of 
the sampler system. 

Particulate Radiation Detector. The particulate radiation detector is discussed in the 
paragraph entitled “Particulate Monitoring” of this section. 

Radon Detector. The radon detector is discussed in the paragraph entitled “Radon Monitoring” 
of this section. 

Sample Flow Measurement Device. A sample flow measurement device is located in the 
equipment console and serves to measure the airflow rate in the sample line. The sample flow 
controller, also located in the console adjusts the flow in the sample line to maintain isokinetic- 
sampling conditions (i.e., the linear velocity in the stack air equals the linear velocity of air 
entering the sampler). This flow control is achieved through the control system. 

Control System. The control system collects measurement signals for the stack flow, the 
sample loop flow, the particulate detector and the radon detector for processing and control. 
The control loop serves to automatically adjust the sample flow rate to maintain isokinetic- 
sampling conditions. The signals are transmitted to the AWR Project control trailer and 
recorded. An alarm point is provided to indicate when isokinetic-sampling conditions are not 
maintained. Detector alarms are discussed in the respective paragraphs for particulate and 
radon monitoring in this section. 

Pump. The pump, located in one of the sampler modules, is the motive force for pulling air from 
the stack and through the sampling system. The pump is sized to so that the system can 
compensate for the possible buildup of material on the particulate filter. 

Return Line. The exhaust from the pump is returned to the stack through the return line. This 
line requires no special features, but will be designed to minimize pressure losses in order to 
enhance pump life. 

000872 
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In addition to the real time monitoring of particulate radioactivity and radon concentration, the 
filter paper sample is changed weekly, bi-weekly (or monthly, if justified by DQOs) and the 
monitor is inspected at that time. Approved DOE or EPA sampling and analytical methods must 
.be followed in the field and by the CSL. Both typical and alternative analytical methods to be 
used by the CSL are presented in Appendix D of this Sampling Plan. 

Further explanation relating to the use of field monitoring methods for radon and particulate 
emissions is provided below. The sampling guideline for RCS stack is provided in Appendix E 
of this Plan. Collection, handling, and shipment of samples will be performed according to 
approved AW R Project procedures, ALARA practices, and applicable DOT shipping guidelines. 

,Radon M a i n n  ,- 

Radon concentrations in the RCS air effluent will be measured in the RCS stack. The tvDe of 
monitor to be used will be a continuous monitor such as a Pylon Radon Measurement System, 
or equivalent. The Pylon monitor will have the capability to draw in a sample of air from the 
stack and give a real-time measurement of the radon concentration present. 

The “High” alarm will be set at 2,000 pCi/L, and the “High-High” alarm will be set at 6,000 pCi/L. 
A concentration of 6,000 pCi/L in the stack airflow of 10,300 cubic feet per minute (cfm) 
corresponds to an instantaneous onsite concentration of 0.1 5 working levels (WL), which is the 
“worst-case” concentration, and a maximum annual offsite concentration of 0.01 5 pCVL (if 
maintained at 6,000 pCVL for the entire year). 

Particulate Monitorins - 
For particulate monitoring of RCS air effluent, the type of isokinetic sampler will be used in the 
RCS stack with an Eberline Alpha Continuous Air Monitor (CAM), or equivalent. The sampler 
will have the capability to draw an isokinetic sample from the stack, pass the sample through a 
filter paper and then to analyze the alpha emissions from the particulate material collected. The 
monitor “High” alarm will be set at a particulate concentration of 1 x pCi/mL. This 
concentration corresponds to an offsite dose rate of less than 0.1 mredyear. The “High-High” 
alarm will be set at 5 x 1 0-l2 pCVmL. 

In addition, the semi-annual analysis of the filter paper composite will include the analysis of 
lead to demonstrate compliance with the regulatory standard for lead in ambient air (0.1 pg/m3) 
referenced in OAC 3745-31 -05(A)(3). The maximum concentration of lead in air is calculated 
from the weight of lead collected by the continuous monitor, the ratio of stack flow-to-sample 
flow, and the atmospheric dispersion calculated by EPA CAP88 modeling. 

4.2.2 Radon Process Monitoring 

As previously described in Section 3.2.2, radon concentrations will be measured in six locations 
for process monitoring as part of the AWR Project. Four of these monitoring locations are 
immediately downstream of each of the four carbon bed filters for use in assessing RCS 
process operations. The other two monitoring locations will be in the ductwork upstream of the 
carbon beds, before and after the junction of the inlet ducts from the silos, TTA, and future 
process facilities. These measurements serve to assess the concentration of radon in the silo 
headspaces and before adsorption. Comparisons between the concentrations before and after 
adsorption give a measure of the effectiveness of the carbon beds. 

The type of monitor to be used downstream of each carbon bed filter will be a continuous 
monitor such as a Pylon CRM-1, or equivalent. The monitor will have the capability to draw in a 
6)o)Ofiq 
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sample of air from a duct to be assessed and give a real-time measurement of the radon 
concentration present. Since this radon process monitoring is real-time in nature and not part of 
the air emissions monitoring for the RCS stack, it is not specifically addressed by the sampling 
guideline provided in Appendix E of this Sampling Plan. 
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5.0 DOCUMENTATION AND RECORDKEEPING 

Records management for the AWR Project will be conducted in accordance with the Records 
Management Plan, Document No. 624-P621-04, and related AW R Project procedures. 
Additional information is provided in this section related specifically to the documentation and 
recordkeeping associated with the sampling efforts for the AWR Project. 

5.1 Field Logbook 

A field logbook shall be maintained and shall document the sampling activities associated with 
collecting wastewater and air emissions samples for the AWR Project. This logbook will be a 
bound book with no loose pages. Entries shall be made in permanent waterproof black ink. No 
pages shall be removed from the logbook for any reasons. If corrections are necessary, then 
they shall be made by drawing a single line through the original entry (so that the original entry 
can still be read) and writing the corrected entry alongside. 

The logbook shall include the date of the sampling activity, AWR Project personnel collecting 
the sample, source of the sample media, sample identification designation, time of collection, 
analysis to be performed, preservatives (as required), and any other information necessary to 
process the sample or to recreate the sampling event. 

5.2 Sample Container Labeling 

Each sample will be labeled, chemically preserved (if required), sealed immediately after 
collection, and placed on ice or refrigerated (if required). To minimize handling of sample 
labels, labels will be completed prior to sample collection. The sample container label will be 
filled in using waterproof ink and will be firmly affixed to the sample containers and protected by 
clear tape. 

At a minimum, each sample will have a sample label or tag containing the information in the 
following list: 

0 Project name, 

Sample identification, 

0 Date of sample collection, 

0 Time of sample collection, 

0 Analyses to be performed, 

0 Preservatives, and 

0 Initials of individual collecting the sample. 

5.3 Sample Packaging and Shipping 

Samples will be packaged in leak-proof zip-lock bags and sealed to contain accidental spillage. 
Bags containing samples may be packaged in a second bag or cooler containing wet ice if 
required by the specific preservative requirements for analysis. The second bag or cooler will 
be sealed to prevent leakage. 
onow.?. 
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Samples to be shipped to an offsite laboratory (Le., CSL) will be packaged and shipped in a 
U.S. Department of Transportation (DOT)-approved container, which is provided by the CSL for 
that purpose. Prior to packaging, shipping containers will be scanned by radiological control 
personnel to ensure the external surface of the containers is within DOE Order 5400.5 free 
release criteria. Assurance must be made that the container is shipped in accordance with DOT 
requirements. Material is considered radioactive by the DOT at 2 2 nCi/g. Any container 
exceeding the free release criteria limit will be rejected for shipment and corrective measures 
will be taken before the samples are shipped. Samples will be shipped for overnight delivery. 

5.4 Chain-of-Custody (COC) 

For samples shipped for analysis, a COC form will be completed by a designated field team 
member responsible for sample custody and signed off by the receiving laboratory. As a matter 
of record, a COC will be prepared for samples collected and analyzed onsite and not processed 
for shipment offsite. Information specified on the COC record will contain the same level of 
detail as found in the field logbook. The custody record bill includes the following information: 

' 

0 Site name; 

Names of the PM and the personnel responsible for collection of the listed sample; 

0 Sample identification; 

0 Date and time each sample was collected; 

0 Type of sampling conducted (composite/grab); 

Number of sample containers shipped; 0 0 Analyses requested; . 
0 Sample preservation information; 

0 

0 

Name of carrier used to ship the samples and a bill of lading or air bill number; and 

Signature of the person relinquishing samples to the transporter, with the date and time 
of transfer noted, and of the designated sample custodian at the receiving facility. 

In addition, if samples are known to require rapid turnaround because of project time constraints 
or analytical concerns (e.g., extraction time or sample retention period limitations, etc.), then the 
person completing the COC record will note these constraints in the remarks section of the 
custody record. The relinquishing individual will record shipping data (e.g., air bill number, 
organization, time, and date) on the original COC record, which will be transported with the 
samples to the laboratory and retained in the laboratory's file. A COC guideline (including a 
typical sample tag, seal, and COC form) to be used for the AWR Project is provided in Appendix 
F of this Sampling Plan. 

5.5 Records Storage 

Sampling activities will be recorded in the field logbook, which will be maintained in the field 
office. Copies of COC forms, as well as analytical data from field screening and from the 
laboratory, will be retained by AWR Project document control. AWR Project records storage will 
be conducted in accordance with the Records Management Plan and related AWR Project 
procedures. 
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e 5.6 Analytical Data 

This section provides information related to the required analytical laboratory documentation 
levels and analytical turn-around times for air and water samples collected as-part of the AWR 
Project. 

5.6.1 Wastewater Samples 

For wastewater samples, the CSL is to provide a data package consistent with the QNQC 
requirements of the CSL‘s approved Quality Assurance (QA) Program (ASTM 1992). It is 
anticipated that the CSL will meet the FEMP-defined analytical level of “Analytical Support Level 
(ASL) E (non-standardized protocols) for the parameters listed in Appendix B of this Sampling 
Pian. Field screening will meet the FEMP-defined analytical level “ASL A ,  which provides 
qualitative field analyses. 

Data validation will be conducted in accordance with Foster Wheeler Environmental Corporation 
(FWENC) Corporate Procedure SCG-201, Organic and lnorganic Data Validation. Analytical 
laboratory audits will be conducted to assess CSL performance in accordance with FWENC 
Corporate Procedure SCI-006, Analytical Laboratory Audits. Analytical turn-around times will 
vary upon request, depending on the specific time requirement for transferring wastewater from 
the AWR Project facilities to the AWWT. If needed, a 48-hour turn-around time will be 
requested for analytical results. 

5.6.2 Air Emission Samples 

For radon process monitoring (both upstream and downstream of the carbon beds), this 0 monitoring will meet the FEMP-defined analytical level “ASL A ,  which provides qualitative field 
analyses. Foster Wheeler will ensure that the radon monitors are calibrated in accordance with 
manufacturer’s requirements and at the established frequencies and that measurements of 
radon concentrations are recorded and reviewed at a frequency sufficient to detect performance 
trends and/or situations requiring mitigation. Radon monitoring for the stack will also meet the 
FEMP-defined analytical level of “ASL E .  

For air emission monitoring, the isokinetic particulate filter sample is collected once per two 
weeks (or a month if justified) for the analysis of long-lived alpha and beta emitters (see 
Appendix D of this Sampling Plan). The initiaVending sampling dates and times, sample 
volume, and stack flow for that period of time are recorded. The CSL data package should be 
received within a 30-day turnaround time period. 

The filter paper from the particulate stack monitor is essentially analyzed three times. The in- 
line monitor will meet the FEMP-defined analytical level of “ASL A”, which provides qualitative 
field analyses (for radionuclides only). The bi-weekly onsite or CSL analysis will meet the 
FEMP-defined analytical level of “ASL E ,  and the semi-annual composites are also considered 
“ASL E (non-standardized protocols), subject to concurrence by Fluor Fernald. 

Data validation will be conducted in accordance with FWENC Corporate Procedure SCG-201, 
Organic and lnorganic Data Validation. Analytical laboratory audits will be conducted to assess 
CSL performance in accordance with FWENC Corporate Procedure SCI-006, Analytical 
Laboratory Audits. 

OC)Oin’,3 
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6.0 WASTE MANAGEMENT 

Minimal amounts of waste are anticipated from the sampling activities associated with the AWR 
Project. A time-phased estimate of secondary waste generation has been prepared for the 
entire AWR Project, including the waste from sampling activities as described in this section, 
and is contained in Document No. 624-P622-22, Timed Estimate of Secondary Waste, and 
Document No. 624-ACR007-01, Waste Handling Work Plan. In addition, Fluor Fernald has 
prepared a Waste Management Plan for the AWR Project. 

6.1 Wastewater 

Wastewater generated during the sampling activities (e.g., line purge water, rejected samples, 
etc.) will be returned to the waste transfer process. No segregated wastewater will be stored or 
discharged onsite. 

6.2 Consumables 

Consumables (e.g., gloves, PPE, etc.) will be disposed of in accordance with the Waste 
Management Plan, the Waste Handling Work Plan, and related FEMP site procedures. 
Attachments to the Waste Management Plan include the Project Waste Identification and 
Disposition (PW ID) Report and Material Segregation and Container-ization Criteria (MSCC). 
These documents allow for the tracking and containerization of waste for the AWR Project. 
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7.0 REFERENCES 

Table 7-1 provides a list of the FEMP plans and procedures consulted in the preparation of this 
Plan. 

Table 7-1. List of Referenced FEMP Plans and Procedures 

EP-0005 

EP-0010 

EW-0002 

EW-0012 

Ew-1021 

FD-1000 

PT-0005 

PT-0007 

PT-0009 

PT-0014 

PT-0018 

RP-0009 

RP-0010 

RP-0017 

PL-0002 

Controlling Wastewater Discharges into the FEMP Wastewater Treatment 
System 

Responding to Stack Monitoring Alarms 

Chain of Custody/Request of Analysis Record for Sample Control 

TanWSump Contents Removal 

Preparation of PWlD Report 

Sitewide CERCLA Quality Assurance Project Plan 

Packaging Low Level Radioactive Waste (LLRW) in Drums 

Packaging LLRW in Metal Boxes 

Collection of Contaminated Trash for Disposal 

FEMP Approved Packaging and Shipping Containers 

Preparation of Document for Offsite Shipment of Hazardous Materials 

\ 

Radiological Requirements for the Release of Materials at the Fernald 
Environmental Management Project 

Identification and Movement of Radioactive Materials 

Liquid Radioactive Standards Survey Requirements 

AWR Project Waste Management Plan 

, 

Other references used in the development of this Plan include: 

American Public Health Association, American Water Works Association, and Water 
Environment Federation, Standard Methods for the Examination of Water and Wastewater, 20th 
Edition, 1998. 

American Society of Testing and Materials, "Standard Practice for Generation of Environmental 
Data to Waste Management Activities: Quality Assurance and Quality Control Planning and 
Implementation", 1992, ASTM D 5283-92. 
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American Society of Testing and Materials, “Standard Practice for Generation of Environmental 
Data to Waste Management Activities: Development of Data Quality Objectives’: 1995, ASTM D 
5792-95. 

.Code of Federal Regulations, Title 40, Part 61, Appendix B, “Method 114 - Test Methods for 
Measuring Radionuclide Emissions from Stationary Sources’: 

U.S. Environmental Protection Agency, “Methods for Chemical Analysis of Water and Wastes”, 
EPA 600/4-79-020, 1979. 

U.S. Environmental Protection Agency, “Prescribed Methods for Measurement of Radioactivity 
in Drinking Watef, EPA-600/4-80-032, August 1 980. 

U.S. Environmental Protection Agency, “Determination of Lead-210 in Drinking Water, Method 
909.0” (May 1982) and “Determination of Polonium-210 in Drinking Water by Alpha Particle 
Counting, Method 912.0” (October 1983), EPA Region I Library Local Call Number 
01 A0004860. 

U.S. Environmental Protection Agency, ‘Test Methods for Evaluating Solid Waste 
PhysicaYChemical Methods”, 1 998, EPA SW-846. 

Foster Wheeler Environmental Corporation (FWENC) Corporate Procedure SCI-004, Sample 
Preservation, Chain of Custody, Packaging and Shipping, 1 996. 

FWENC Corporate Procedure SCG-201, Organic and horganic Data Validation, 1996. 

FWENC Corporate Procedure SCI-006, Analytical Laboratory Audits, 1998. 
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APPENDIX A 

' Advanced Wastewater Treatment Facility (AWWT) Waste Acceptance Criteria 
(WAC) for the Accelerated Waste Retrieval (AWR) Project 

I 
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Th-228 
Th-230 
Th-232 
U-234 

U -23512 36 
I I  QQO 

APPENDIX B 

Summary of Analytical Procedures, Containers, Preservatives, and Holding Time 

Th-01 -RC 1 -Year HN03 to pH < 2 1-1 Liter Plastic or Glass 

U-02-RC 1 -Year HN03 to pH < 2 1-1 Liter Plastic or Glass 

~ 

Requirements for Wastewater Samples 

U - L J W  

Gross alpha 
Gross beta 

Gamma isotopic 

A-01-R 1 -Year HN03 to pH < 2 1-1 Liter Plastic or Glass 
6-01 -R 1 -Year HN03 to pH < 2 1-1 Liter Plastic or Glass 

Ga-01 -R 1 -Year HNOs to pH < 2 1-1 Liter Plastic or Glass 

Notes: 
‘EPA procedures specify test methods and detection limits. 
* Extracted into same sample container as Arsenic. 

oc)o(”y9 
000083 

~ A-3 Contract No FSC 624 .. 
Document NO. 624-P621-13. Rev. 0 

- 
November 16,2000 



J 

Sampling Plan F 
+J 

APPENDIX C 

Accelerated Waste Retrieval (AWR) Project Sampling and Analysis Guidelines 

SUBJECT: WASTEWATER SAMPLE COLLECTION GUIDELINE 

1. 

II. 

111. 

0 

IV. 

V. 

Scope and Application 

This guideline applies to wastewater samples collected for the AWR Project at the US. 
Department of Energy (DOE) Fernald Environmental Management Project (FEMP) site. 
The goal of this guideline is to ensure that the wastewater samples collected from either 
of the two condensate tanks or the filtrate storage tank are representative of the 
wastewater scheduled for discharge into the Advanced Wastewater Treatment (AWWT) 
facility. Detailed procedures for collecting wastewater samples for the AW R Project are 
to be developed as part of the Radon Control System (RCS) Phase 7 and 2 Standard 
Operating Procedures (SOPs), AW R Project Submittals 624-P633-01 and 624-P636-01, 
respectively, and the AWR SOPs (Submittal No. 624-P6315-01). 

Summary 

This guideline outlines the requirements for the collection of wastewater from the two 
RCS condensate tanks and the Transfer Tank Area (TTA) filtrate storage and ensures 
that the samples collected are representative of wastewater to be released to the 
AWWT. Samples will be collected in a timely manner and with such care to avoid 
resampling, thus minimizing potential delays to the AW R Project. 

Equipment 

The following equipment shall be necessary for the collection of wastewater samples 
from the condensate tanks and TTA filtrate storage tank: 

A. 
B. Sample containers with labels; 
C. Preservatives as applicable, and 

Container(@ to collect purge wastewater (pre-sampling); 

I D. Spill containment materials. 

Safety 

Only AWR Project personnel trained in accordance with the Project Specific Health and 
Safety Plan (HASP) will be allowed to perform or participate in the collection of 
wastewater samples. Refer to SOPs and Radiation Work Permit for details regarding 
the appropriate training and level of personal protective equipment (PPE) required for 
sampling. 

Procedure Guide 

A. RCS Condensate Tanks - Perform the following: 

1. Locate the tap or sampling port for the tank to be sampled. 

Q00084 
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2. Barricade or otherwise prevent access to the area by unauthorized 
personnel during sampling. 

3. Place a polyethylene ground cover under the sampling port to contain 
spillage. 

4. Place a dedicated and metered container beneath the sampling port to 
collect purge or pre-sampled wastewater. 

Purge or evacuate wastewater from the line between the tank and the 
sampling port. This line volume shall consist of wastewater contained in 
the line between the tank and the sampling port and shall be determined 
based on post-construction measurements. 

5. 

6. Collect a sufficient volume of wastewater, based on laboratory 
recommendations, in clean sample containers. As appropriate, the 
containers shall already contain the preservative. 

7. Return the purged wastewater back into the waste transfer system. 

8. Close valves to prevent accidental release of wastewater from the line. 

9. Complete sample container labeling per Manual Chain-of-Custody (COC) 
Procedures. 

10. Store dedicated purge wastewater container in predetermined location. 

1 1. Dispose of polyethylene sheeting. 

12. Remove area barricades. 

13. 

TTA Filtrate Storaae Tank - Perform the following: 

1. 

Process samples per Manual COC Procedures. 

6. 

Locate the tap or sampling port. 

2. Barricade or otherwise prevent access to the area by unauthorized 
personnel during sampling. 

3. Place a polyethylene ground cover under the sampling port to contain 
spillage. 

4. Place a dedicated and metered container beneath the sampling port to 
collect purge or pre-sampled wastewater. 

5. Recirculate tank contents equivalent to one tank volume (Le., 7,500 
gallons). Purge or evacuate the line between the filtration system and the 
sampling port. This line volume shall consist of wastewater contained in 

OOOfi@.lr. 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

the line between the filtration system and the sampling port and shall be 
determined based on post-construction measurements. 

Collect a sufficient volume of wastewater, based on laboratory 
recommendations, in clean sample containers. As appropriate, the 
containers shall already contain the preservative. 

Return the purged water back into the waste transfer system. 

Close valves to prevent accidental release of wastewater from the line. 

Complete sample container labeling per Manual COC Procedures. 

Store dedicated purge wastewater container in predetermined location. 

Dispose of polyethylene sheeting. 

Remove area barricades. 

Process samples per Manual COC Procedures. 

VII. Quality Control/Qualitv Assurance 

The bound field logbook will be maintained by the Project Manager or his designee when 
not in the possession of the field sampling team. The logbook shall detail each sampling 
event in reproducible detail. Entries shall be made in black, indelible ink, each page 
signed, and dated. Subsequent corrections shall be made by a single line drawn 
through the original entry, entry of the corrected information, and initialing and dating by 
the individual making the correction. Copies of field logbooks will be retained and 
become part of the completed project records in accordance with the AWR Project 
Records Management Plan. 

0 
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Po - 210 
Pa - 231 
Ra - 226 
Th - 230 

c - Sampling Plan 

Po-02-RC’ 
G-01’ 

Ra-02-RC’ 
T~I-OI-RC’ 

APPENDIX D 
Typical and Alternative Analytical Methods for Air Emissions Analyses 

Gross alpha 
Gross beta 

Gamma isotopic 

1 A-01 -RL 
Ba-01 -RL 
Ga-01 -RL 

- 
Appendix B, Test Methods for Measuring Radionuclide Emissions &om Stationary Sources. 

aEPA 1998), specifies test methods and detection limits. 

the EML, HASL-300. 

Test Methods for Evaluating Solid Waste PhysicaUChemical Methods, EPA Report Number SW-846 

EML procedure specifies test methods and detection limits, as provided in the Procedures Manual of 

“Alternative” Analvtical Methods for Air Emissions Analvses 

The radiological analyses listed above are for measurements made on individual filter papers taken from 
the stack monitor or filter paper composites. The lower limits for detection are taken from the Procedures 
Manual of the EML, HASL-300. The corresponding concentrations will be determined by dividing the 
analytical sensitivity by the amount of stack air sampled, i.e., the integrated flow rate for a week, two 
weeks, or a month, depending on the frequency of filter replacement - to be determined later. For 
composites, the airflow will ordinarily be integrated over the six-month period of collection. Additional 
information related to the above analyses is provided in the table below. 

Estimated based on 1 cpm and a 25% counting efficiency. 
“For typical counting systems and sample types, activity levels of about 40 Bq are easily measured and sensitivities as 

Estimated from 0.002 Bq by dividing by 0.1 and the gamma fractional abundance. 
low as 0.002 Bq can be achieved for many nuclides.” (Reference, HASL-300.) 

(Actual Sensitivities may vary depending on procedures of the analytical laboratory to be selected.) 
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APPENDIX E 

Accelerated Waste Retrieval (AWR) Project Sampling and Analysis Guidelines 

SUBJECT: AIR EMISSIONS MONITORING - RADON CONTROL SYSTEM (RCS) 
STACK SAMPLING GUIDELINE ' 

1. 

II. 

111. 

Scope and Application 

This guideline applies to air emission samples collected for the AWR Project at the U.S. 
Department of Energy (DOE) Fernald Environmental Management Project (FEMP) site. 
Specifically, this guideline describes air emission monitoring for radioactive particulate 
matter using isokinetic sampling to ensure a representative composite particulate 
sample is obtained from the RCS. The isokinetic filter sample will be continuously 
monitored and collected bi-weekly (or monthly if justified) for analysis. Detailed 
procedures for conducting air emission monitoring for the AWR Project are to be 
developed as part of the RCS Phase 7 and 2 Standard Operating Procedures (SOPS), 
AW R Project Submittals 624-P633-01 and 624-P636-01 , respectively, 

Summary 

Air is drawn into a covered housing and passed through a filter using a high-flow suction 
motor. Airborne particulate matter is collected on the filter. The flow rate of the air is 
measured along with a measurement of the sample airflow rate. An automatic controller 
ensures that the proper ratio is maintained to achieve isokinetic-sampling conditions. 
The sample is monitored continuously by an alpha-sensitive detector. The filter sample 
is removed every two weeks (or monthly if justified) and analyzed to quantify the amount 
and type of radioactivity released. Method or approved equivalent must comply with 
Method 114 of Title 40 of the Code of Federal Regulations (CFR) Part 61 , Appendix B, 
Test Methods for Measuring Radionuclide Emissions from Stationary Sources. 

Equipment 

A. lsokinetic sampler; 
B. 
C. Filter (pre-weighed); and 
D. Flow Rate Recorder. 

Eberline Alpha CAM, or equivalent; 

IV. Safety . .  

Only AW R Project personnel trained in accordance with the Project Specific Health and 
Safety Plan (HASP) will be allowed to perform or participate in the collection of air 
emission samples. Refer to SOPs and Radiation Work Permit for details regarding the 
appropriate training and level of personal protective equipment (PPE) required for 
sampling. 
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v. Procedure Guide 

A. RCS Stack - Perform the following: 

1. Calibrate the sampler per manufacturer’s instructions and record the 
calibration in the logbook. 

2. Use filters of predetermined weight. 

3. Mount the filter in the filter holder and clamp onto the sampler. 

4. Start the sampler pump and record the time. 

5. Record the initial flow rate, temperature, and barometric pressure. 

6. Run sample collection for the length of time specified, generally two 
weeks (or monthly if justified), but monitored continuously. 

7. Take intermediate readings of flow rate, temperature, and barometric 
pressure and record in the logbook. 

8. Take final readings of flow rate, temperature, and barometric pressure 
prior to filter retrieval. 

9. Carefully remove the filter using gloves and forceps and fold it up to 
collect material on the filter. Place in an appropriate sample container. 

10. Label and package sample in accordance with Manual Chain-of-Custody 
(COC) Procedures. 

I 
11. Install new filter (as in Step 3). 

12. Complete field logbook entries. 

VII. Qualitv Control/Qualitv Assurance 

The bound field logbook will be maintained by the Project Manager or his designee when 
not in the possession of the field sampling team. The logbook shall detail each sampling 
event in reproducible detail. Entries shall be made in black, indelible ink, each page 
signed, and dated. Subsequent corrections shall be made by a single line drawn trough 
the original entry, entry of the corrected information, and initialing and dating by the 
individual making the correction. Copies of field logbooks will be retained and become 
part of the completed project records in accordance with the AWR Project Records 
Management Plan. 
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APPENDIX F 

Accelerated Waste Retrieval (AWR) Project Sampling and Analysis Guidelines 

SUBJECT: MANUAL CH AI N-OF-CUSTO DY (COC) GUIDELINE 

1. 

II. 

0 

111. 

IV. 

0 

Scope and Application 

This chain-of-custody (COC) guideline applies to wastewater and air emission samples 
collected for the AWR Project at the U.S Department of Energy (DOE) Fernald 
Environmental Management Project (FEMP) site. The goal is to ensure the integrity of 
the samples from collection to final disposition by documenting possession. COC 
documentation will trace possession of samples from their collection through transfers of 
custody until final disposition, including archiving where required. This guideline can be 
developed into a formal procedure for use during the AWR Project, or a FEMP COC 
procedure could be adopted. This guideline excludes the K-65 material collected and 
archived for future testing. 

Summary 

COC is a process for the tracking of samples. The components of this COC guideline 
include sample labels or tags, sample or custody seals, field logbooks, COC records, 
sample requests for analysis, and shippingkransport information. Each document is 
filled out to transmit appropriate data and to track the sample. 

This guideline will be applied to samples collected during operation and maintenance 
(O&M) of the AWR Project, including air emissions and wastewater samples. This 
guideline does not apply to the transfer of samples between sampling team members. 
The project designation and sampling event may be eliminated from the label and 
documented in a logbook if necessary to transmit blind quality control samples. 

Equipment 

A. Sample labels or tags; 
B. Sample or custody seals; 
C. Field logbook; 
D. COCform; 
E. 
F. Black indelible ink pen. 

Sample request for analysis; and 

Safety 

Only AWR Project personnel trained in accordance with the Project Specific Health and 
Safety Plan (HASP) will be allowed to perform or participate in the ' collection of 
wastewater samples. Refer to applicable Standard Operating Procedure (SOP) and 
Radiation Work Permit for details regarding the appropriate training and level of personal 
protective equipment (PPE) required for sampling. 

0C)WQG 
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Procedure Guide 

’’ A. Samples under Custody - COC requirements are necessary whenever a sample 
leaves the sampling teams’ custody. A sample is considered to be under a 
person’s custody if any of the following conditions are met: 

1. The sample is in the person’s physical possession. 

2. The sample is in the line-of-sight of the person after he/she as taken 
possession. 

3. That person secures the sample so any tampering can be detected. 

4. A sample is secured by the person in possession in an area that only 
authorized personnel can enter. 

B. Sample Labels or Tam - Sample labels or tags will be affixed to ‘sample 
containers prior to or at the time of sampling. To the extent practicable, sample 
bottles will be labeled prior to collection. Sample labels will be waterproof paper 
or plastic with adhesive backs or waterproof tags, as appropriate. A typical 
sampling label is provided as an attachment to this guideline. Labels will be 
completed with black indelible ink and will include the following information: 

I 

1. 

2. 

Sampling activity name and/or number; 

Sample number to be assigned by the Project Manager or his designee; 

3. Sample location, i.e., stack, sampling port, tank, etc.; 

4. Sampling date and time; 

5. Sample preservation used as applicable; 

6. Media sample or sample type; 

7. Analyses required; and 

8. Special comments as needed. 

C. Sample or Custody Seals - Sample or custody seals are used to detect 
tampering of samples, following sample collection prior to the time of analysis. 
The seal will be attached in such a way that it is necessary to beak the seal in 
order to open the sample container. Here, “sample containers” may refer to 
either individual sample containers or a shipping container. Seals will be affixed 
to the container before they leave the custody of the sampling personnel. A 
typical custody seal is provided as an attachment to this guideline. 

Custody seals will be waterproof paper or plastic with adhesive backs. Samples 
designated for shipment that leave the sampler’s custody will have a sample seal 
affixed, which includes the following information: 

C)n)C)nQ? 
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1. 

2. 

Name of collector(s); and 

Date and time of sealing the container. 

D.. F i d  Logbook - A field logbook entry will b, made at the time the sample is 
collected; the entry will be completed at the time the sample is taken. The field 
logbook entry will include, but not limited to, the following information: 

1. 

2. 

.3. 

4. 

5. 

6. 

7. 

8. 

9. 

1.0. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Sampling activity name; 

Sample number to be assigned by the Project Manager or his designee; 

Name(s) of collector(s) and identification of others present including 
radiological control personnel; 

Name and site address of Project Manager or his designee; 

Date and time of sample collection; 

Sample location, i.e., stack, sampling port, or tank; 

Sample media (e.g., water, air particulate, etc.) 

Analytical parameter(s) to be measured; 

Preservatives as appropriate; 

Location of sampling point; 

Designation of QC samples (e.g., blank and duplicates); 

Sampling methodology; 

Observations during sampling; 

COC control number and sample request documentation; 

Sample distribution and method of shipping; 

Initials of responsible observer; and 

i 

Field observations and measurements inc, Jding radiological scans of 
containers. 

E. COC Records - The sampling personnel will complete the COC record at the 
time of the sampling event. A typical COC record form is attached to this 
guideline. The records will be signed as relinquished or received each time the 
sample changes possession, from the collection to final disposition. The COC 
record will include the following information: 

CH)One,E: 1. Sampling activity name; 

00041r92 
A-1 2 Contract No. FSC 624 

November 16,2000 Document No. 624-P621-13, Rev 0 
1 I 



. 
c Sampling Plan 
- 538Z 

2. Sample number to be assigned by the Project Manager or his designee; 

3. Date and time of sample collection; 

4. Name of sample collector(s); 

5. 

6. Container type; 

Signature@) of collector or sample custodian; 

7. Preservatives as applicable; 

0. Analysis requested; 

9. Chain-of-custody control number; and 

10. Signature and date blocks for personnel relinquishing or receiving sample 
custody for the life of the sample (e.g., sample collector, shipper, and 
receiving laboratory). 

F. Sample Request for Analvsis Sheet - A request for analysis sheet will be 
submitted to the lab for the collected samples unless arrangements with the 
laboratory have been made in writing and acknowledged. The request for 
analysis sheet will outline the desired analysis for the samples. ' 

VI. Qualitv Control/Qualitv Assurance 

The bound field logbook will be maintained by the Project Manager or his designee when 
not in the possession of the field sampling team. The logbook shall detail each sampling 
event in reproducible detail. Entries shall be made in black, indelible ink, each page 
signed, and dated. Subsequent corrections shall be made by a single line drawn trough 
the original entry, entry of the corrected information, and initialing and dating by the 
individual making the correction. Copies of completed COC records, laboratory request 
for analysis sheets, completed analytical data, and field logbooks will be retained and 
become part of the completed project records in accordance with the AWR Project 
Records Management Plan. 

. \  
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SAMPLE TAG OR LABEL (TYPICAL) 

SAMPLE OR CUSTODY SEAL (TYPICAL) 
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1 .O INTRODUCTION 

The Berm Excavation Plan (BEP) is one of the supporting project plans for the Accelerated 
Waste Retrieval (AW R) Project at the Fernald Environmental Management Project (FEMP) site. 
This project is located approximately 15 miles northwest of Cincinnati, Ohio, owned by the U.S. 
Department of Energy (DOE), and managed by Fluor Fernald, Inc. (Fluor Fernald). The AWR 
Project is being performed by Foster Wheeler Environmental Corporation (Foster Wheeler) 
under Fluor Fernald Contract FSC 624. 

This section provides introductok information on the purpose, scope of work, background, 
general description of excavation activities, and environmental protection measures associated 
with the BEP. Section 2.0 summarizes execution, methods, and procedures for berm 
excavation, transportation, and disposal activities. Section 2.0 also describes the three 
excavation phases necessary to support the AW R Project, including any contingency planning 
when discrete objects are encountered. Berm excavation drawings are included in Appendix A. 

1.1 Purpose 

The purpose of the BEP is to introduce construction and operational procedures relative to the 
excavation and removal of containment berms associated with Silos 1 and 2 AWR Project. The 
BEP emphasizes the excavation methods employed to mitigate the impacts on the silo’s 
structural integrity throughout the AW R Project construction and operational activities. 

1.2 Scope of Work 

The primary scope of work for the BEP addresses the excavation of the 3:l horizontal to 
vertical (H:V) berm surrounding Silos 1 and 2 during the waste removal operations. 
Construction activities include the excavation of foundations for the support structure 
associated with the Silo Waste Retrieval System (SWRS). The BEP does not include 
excavation outside of the Silos 1 and 2 areas. 

1.3 Background Brief 

From 1951 to 1960, DOE produced approximately 6,800 cubic meters of K-65 material while 
processing high-grade uranium ores. Four concrete silos were built to support the uranium 
process. Silos 1 and 2 provide the storage of the K-65 material. Silo 3 contains a different type 
of material and is not in the scope of this project. Silo 4 was never used for material storage; it 
will serve as the primary operations center during the Full-Scale Mock-up (FSM). 

The K-65 material currently stored in Silos 1 and 2 contains radionuclides such as radium (the 
contaminant of concern) and thorium. Radium degrades into several elements, among which is . 
radon. During the first 10 years of service, the silos developed fractures in the exterior concrete 
surface. Periodic inspections revealed radon gas leaks to atmosphere. Soil berms were placed 
around the silos to enhance their structural integrity and to reduce the hazards to human health 
and the environment. These berms were initially sloped at 1.5 to 1 (H:V). 

Later, in 1983, the berm slopes were revised to incorporate a slope of 3 to 1 (H:V) in order to 
mitigate soil erosion. The silo domes were foamed to further reduce the release of radon gas 
to the atmosphere. 
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1.4 Radiological Surveys L, - 
0 Based on U.S. Environmental Protection Agency (EPA) and Ohio EPA (OEPA) approval of 

existing berm soil sampling data and sampling requirements in Reference letter number DOE- 
0455-99, Proposed Phase // Soil Sampling and Analyses within Soil Remediation Area 7, no 
additional sampling and monitoring is required. However, to proactively address the potential 
berm soil contamination from silo leakage, the berm soil and silos will be visually monitored for 
silo leakage during berm excavation activities as part of the normal continuous Fluor Fernald 
Waste Acceptance Organization (WAO) oversight activities. 

If berm soil impacted by leakage from the silos is to be encountered, the DOE believes that it 
will be at two primary locations. The first location would be in the vicinity of one of the silo 
decant piping penetrations within the silo tank wall or at the associated pipe blind flanges. 
These locations of the decant piping penetrations are known. The second location would be at 
a location of seepage through a crack in the silo tank wall itself. If any such locations do exist, 
the specific locations are presently unknown due to the past placement of silo berm soil. 

The proposed physical sampling methodology has been developed to address both of the 
potential leak scenarios. In either leak scenario, it is believed that any potential leaked 
materials will be uncovered during excavation of the 2 feet of berm soil immediately adjacent to 
the silo wall. It is further assumed that leaked materials can be visually determined due to 
composition or visual color differences within the berm soil. 

The silo waste retrieval design, specifies a maximum differential of 10 feet will be maintained 
between the silo contents and berm soil. During waste retrieval and berm excavation 
operations, a procedural target of a 5-fOOt (-1-1 foot) differential will be employed. Three waste 
acceptance criteria (WAC) verification samples will be taken to correspond to each 5-fOOt lift of 
silo berm soil, beginning with the surface of the berm. One sample will be taken near the 
decant piping penetrations. Additionally, two other WAC samples will be taken at randomly 
selected locations in the lift surface. These samples will be analyzed for total uranium prior to 
initiating excavation of the 5-foot lift. Once analytical results are received, excavation can 
commence, and the soil from that 5-foot lift can be directly dispositioned to the Onsite Disposal 
Facility (OSDF) or Stockpile (SP)-7 based upon the analytical results. 

If all three sample results are below the WAC, the soil from that lift will be directly dispositioned 
to the OSDF. If any of the three results exceed the WAC, then either the entire 5 feet lift can 
be excavated and dispositioned to SP-7 or further physical samples may be taken to further 
delineate the above WAC area horizontally prior to excavation. The above WAC portion of the 5 
foot lift would then be dispositioned to SP-7, while the remaining portion of the 5-fOOt lift can be 
dispositioned to the OSDF. 

In cases where visual evidence of leak material is encountered, excavation of the area will be 
suspended and a WAC sample will be taken and analyzed for total uranium and technecium-99 
regardless of lift. Further physical samples will be taken to delineate the area horizontally and 
vertically to delineate above-WAC the volume to be dispositioned to SP-7. After EPNOEPA 
approval of this plan is received, Fluor Fernald will further detail the procedure for WAC 
verification sampling of the berm soil in an Excavation Monitoring Project-Specific Plan, 
submitted for approval prior to initiating excavation. 

The radiological surveys required for potentially contaminated berm soils will be performed by 
health physics technicians provided by Fluor Fernald under the direction of Foster Wheeler. 
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Noncontaminated soil will be loaded into dump trucks and transported to a location designated 
by Fluor Fernald. 

1 
2A 
28 

The compliance requirements of the Waste Handling Work Plan (WHWP) (Document No. 624- 
ACR007-01) will be met during the excavation work performed under the BEP. The WHWP 
includes requirements for waste transfer protocols,. waste storage containers, and secondary 
waste that is not contained within the silos. Discrete objects may be encountered during the 
berm excavation, such as abandoned utilities or tools left within the berm during construction. 
Each object will be surveyed and then packaged for disposal in accordance with the WHWP. 

11,000 
3,600 
2,800 

1.5 General Description of Excavation Activities 

The berm excavation activities are divided into three phases: 

0 Phase 1 includes excavation to support construction activities before silo 
remediation begins. 

Phase 2A includes berm excavation around Silo 1 that occurs during the remediation of 
Silo 1. 

Phase 26  includes berm excavation around Silo 2 that occurs during the remediation of 
Silo 2. 

0 

0 

During the three phases, Foster Wheeler will excavate approximately 17,400 cubic yards of 
berm soil around Silo 1 and Silo 2. Exhibit 2-1 shows the approximate volumes of berm 
excavation for each phase. 

Exhibit 2-1. Estimated Volume of Berm Excavation 

The primary factors to be observed during excavation are the maintenance of (1) the structural 
integrity of the silo walls, and (2) as low as reasonably achievable (ALARA) radiation protection 
for workers. 

- Note: Foster Wheeler shall visually monitor the structural condition of Silo 1 and Silo 2 
during excavation activities. If and when it is determined that the silo condition appears 
to be unsa fe-or is substantially different than described in the contract documents- 
Foster Wheeler will stop the work and inform Fluor Fernald immediately. Fluor Fernald - 
will evaluate the condition and then provide Foster Wheeler with directions for further 
action within 24 hours. 

Excavation equipment includes a Gradall excavator, a small dozer, a bucket loader, and a 
dump truck. The excavator will perform the bulk of the berm removal. Before Phase 1 
excavation begins, an Equipment Exclusion Zone and a Hand Excavation Zone will be marked 
with wooden stakes and flags. Both zones are established to minimize any impacts of heavy 
equipment on the silo walls. The Equipment Exclusion Zone and the Hand Excavation Zone for 
each phase of excavation is shown on Drawings 11 FCD003,ll FCDOO6, and 11 FCD007. 
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The Equipment Exclusion Zone is an area that extends approximately 26 feet from the Silo 1 
and 2 walls at the beginning of Phase 1. No heavy equipment is allowed inside this zone. As 
excavation work progresses, this Equipment Exclusion Zone is gradually reduced, with the 
approval of the Field Engineer. 

1.6 Environmental Protection Measures 

Foster Wheeler shall take all reasonable measures, as described in the AWR contract 
documents, to protect the environment and the safety of both on-site personnel and the general 
public in surrounding communities. The guiding principle for these measures is the application 
of AURA goals and compliance with applicable or relevant and appropriate requirements 
(ARARs), as described in the Environmental Control Plan, Document No. 624-P621-10. 

1.7 Safe Work Plan 

To be submitted under separate cover. 
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2.0 EXCAVATION PLAN 

This section describes the procedures to be used for performing the berm excavation, 
transportation, and disposal in support of the AWR Project. Berm excavation drawings are 
provided in Appendix A. 

2.1 General Excavation Activities 

Foster Wheeler will maintain the berms until the project is completed. Any eroded areas will be 
repaired as soon as weather permits. Upon completion of the AWR Project, erosion controls 
(such as seed and mulch) will be placed on all disturbed areas. 

A heavy geotextile (1 6 ounces per square yard) will be placed on slopes steeper than 2:l (H:V) 
to stabilize the slope and to prevent the formation of rills. The geotextile will be peeled back in 
sections to allow for excavation. Hold-down staples will be used in accordance with the 
manufacturer’s recommendations. Plastic sheeting with sandbags or other weights will be 
used, as required, in order to keep open excavation surfaces dry. 

Excavation of berm material will be continuously monitored by Fluor Fernald WAO to ensure 
WAC compliance. Any OSDF-prohibited items will be segregated and managed in accordance 
with WAO direction. The excavated soils will be directly loaded into trailer dump trucks and 
manifested by Fluor Fernald WAO to the OSDF or SP-7. Two trailers will be used to contain 
and transport the soil to a location designated by Fluor Fernald. The trucks will be covered for 
dust control and rain protection. 

2.2 Phase 1 - Foundation Excavations Adjacent to Silos 1 and 2 

During Phase 1, Foster Wheeler shall excavate portions of the berm to construct the 
foundations required for erection of the SWRS Support Structure (see Drawing 11 FCD003). 
Foster Wheeler construction personnel will perform Phase 1 excavation and construction 
activities. 

The SWRS Support Structure has (1) a fixed, rotating structural support (the turntable), and (2) 
a movable structure (the bridge) that glides on a concrete runway using air bearings to support 
the structure’s weight and to provide a smooth movement into new positions. Concrete 
foundations are required for both the fixed structural support (the turntable) and the concrete 
runway. 

The work area shall be surveyed. Exclusion zones shall be laid out and flagged in accordance 
with the drawings. Silt fence will be installed as shown on Drawings 11 FCDOOS and 11 FCD010. 
Soil around the turntable foundation and the concrete runway foundation is excavated to an . 
elevation of 582.5 feet. The area east of Silo 1 is graded at an elevation of 578 feet to facilitate 
the initial assembly of the SWRS support structure. The area between the silos and the SWRS 
foundations is graded as shown on Drawing 11 FCD003. . 

, 
2.3 Phase 2A and Phase 26 - Operational Excavation 

Phase 2A and 28 designates the excavation work on a periodic basis around Silo 1 and 2, 
respectively, concurrent with waste removal operations from each particular silo. Phase 2A and 
28 excavation activities will be performed by personnel from the Fernald Atomic Trades & Labor 
Council (FAT&LC). A FAT&LC crew of five members generally will be required. This crew 
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consists of an excavator operator, front-end loader operator, health physics technician, and two 
laborers. This crew is needed for a minimum duration of 140 working days to perform both 
Phase 2A and 28. This time does not include the setup time between the phases to move the 
superstructure and equipment. 

Before starting excavation, a field survey crew will perform an elevation survey and layout in 
accordance with the drawings. This activity is similar to Phase 1 during which a series of flags 
and wooden stakes were used to establish a Hand Excavation Zone and an Equipment 
Exclusion Zone. 

To avoid any additional loads on the silo walls, excavating equipment must remain outside of 
the Equipment Exclusion Zone shown in Drawings 11FCD003 and 11FCD004. In addition, 
operators are required to demonstrate good control of equipment before excavating near the 
silos. The Hand Excavation Zone (an area extending 2 feet around Silos 1 and 2) is designated 
to further protect the silo walls from damage by excavation equipment. 

Phase 2A starts with excavation of the berm soil around Silo 1 to an elevation of 586 feet as 
shown on Drawing 11 FCD004. The cross section of Silo 1 is shown on Drawing 11 FCDOOG. 
Excavation of the berm soil around Silo 1 is started only after the waste removal operation at 
Silo 1 begins. The expected duration for Phase 2A excavation is a nominal 70 working days 
per silo. 

Phase 28 starts with excavation of berm soil around Silo 2 to an elevation of 586 feet as shown 
on Drawing 11FCDOO4. The cross section of Silo 2 is shown on Drawing 11FCD007. 
Excavation of the berm soil around Silo 2 will be started only after: (1) Silo 1 remediation is 
completed, (2) the bridge structure is moved on top of Silo 2, (3) all support facilities are 
readied for Silo 2 remediation operations, and (4) the waste removal operation at Silo 2 begins. 
The expected duration for Phase 28 excavation is a nominal 70 working days per silo. 

Fluor Fernald allows a maximum height differential of 10 feet between the top of the berm 
elevation and the waste level in the silos. This maximum allowable height differential was 
established because of the deteriorating structural condition of the silos; the differential is 
intended to limit external and internal stresses on the silo walls. 

At times during excavation, the equipment cab is located below the top of the waste elevation in 
the silo. During these times, the soil remaining in place will provide shielding to the equipment 
operator. It is estimated that a berm height of 4 feet higher than the top of the silo waste level 
will provide adequate protection from radiation. Therefore, the berm excavation and silo waste 
removal activities will be coordinated to maintain a target differential of 5 feet kl foot) higher 
than .the waste level in the silos. As previously stated, the maximum allowable differential is 10 
feet. ALARA protection of workers is verified continuously by monitoring equipment. 

To maintain the berm soil at a level of between 4 and 10 feet higher than the waste levels in the 
silos, the excavated soil level and the silo waste level is recorded daily in a log. The daily log is 
reviewed by the Site Superintendent and Field Engineer to determine approximate height of 
berm to be removed (if any) the next morning. Berm excavation activity may not be started 
each day without prior approval from the Field Engineer. On the basis of the projected 
production rate of the waste removal process, an average volume of 50 cubic yards of berm soil 
will be removed each day during silo remediation. Once a portion of berm is removed using 
equipment, the remaining material within the Hand Excavation Zone will be assisted to cave 
in/fall away from the silo walls using a hand held tool attached to a long pole to meet ALARA 
requirements. 
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In all areas except between the two silos, the edge of the Gradall, loader, and dump truck is 
kept outside the Equipment Exclusion Zone. Directly between the two silos, it is not possible to 
maintain the Equipment Exclusion Zone. Therefore, a Gradall is used to excavate the berm 
soil. Use of small equipment generates additional load on the wall. However, this equipment is 
selected such that combined load from (1) 6 feet of soil (maximum differential that Foster 
Wheeler maintains), and (2) the small equipment does not exceed the load from 10 feet of soil 
(maximum differential allowed by Fluor Fernald). The Equipment Exclusion Zone is based on 
the load line (a line drawn at 45" upward from the base of a silo that intersects Phase I berm 
elevations). As the excavation progresses, the Equipment Exclusion Zone can be reduced after 
approval from the Field Engineer. 

' 

During excavation activities, the area is graded to avoid accumulation of surface water in low 
areas. Surface runoff is diverted to the existing surface water collection system. A small ditch 
is graded between the two silos to divert the runoff east and west. 

- 
Contract No. FSC 624 

Document 624-P621-11, Rev. 0 7 000106 November 10.2000 



w Berm Excavation Plan 

' i, - 3 3 8 1  

APPENDIX A 

BERM EXCAVATION DRAWINGS 
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0 1.0 INTRODUCTION 
c 

L 

This Environmental Control Plan (ECP) describes the methods and controls that are to be 
incorporated into the design and operation of the Accelerated Waste Retrieval (AWR) Project to 
minimize the impacts of operation activities on the environment. These methods and controls, 
as described in Section 2.0, are intended to minimize the environmental impacts of air 
emissions, dust, wastewater, stormwater, erosion, and secondary waste generation resulting 
from AWR Project activities at the U.S. Department of Energy (DOE) Fernald Environmental 
Management Project (FEMP) site. Controls implemented to minimize the environmental impact 
of construction activities were documented in the Pre-operational Environmental Control Plan, 
submitted and approved as part of the AWR Project Site Preparation Package in May 2000. 

AWR Project activities are to be performed in compliance with applicable environmental laws 
and regulations. These laws and regulations, at both the federal and state level, have been 
incorporated into Applicable or Relative and Appropriate Requirements (ARARs) for Operable 
Unit 4 at the FEMP. This ECP describes the design and operational control strategies used for 
the AWR Project to ensure compliance with these ARARs. The specific strategy for compliance 
with each ARAR is documented in the ARAR Compliance Summary (Appendix 5.1). 

Control of air emissions during AWR Project operations is discussed in Section 2.1 of this plan. 
Detail on the performance of the Radon Control System, including estimates of the offsite 
impact of radon emissions during each phase of the project, is provided in the Radon Control 
System Performance Calculations (Appendix 5.2) 

Wastewater resulting from AWR Project operations will be recycled to the extent practical to 
minimize wastewater discharges. When discharge of wastewater is necessary, the wastewater 
will be sampled, pretreated as necessary, and discharged to the FEMP Advanced wastewater 
Treatment (AWWT) facility. Acceptance criteria for the AWWT, and plans for management of 
wastewater, are described in Section 2.3 

The design of site grading and storm water drainage for the AWR Project site was detailed, and 
approved by U.S. EPA and OEPA in the AWR Project Site Preparation Package (May 2000). 
Storm water and erosion controls for the facility construction and operation (FSMS, berm 
excavation, and waste retrieval) phases of the AWR project are described in sections 2.4 and 
2.5 of this plan. The Storm water Drainage Plan included as part of the Site Preparation 
Package has been updated as required to detail the basis for, and function of, the storm water 
and erosion controls during the facility construction, and operation phases of the project. This 
updated plan is included in the Storm Water Drainage Plan (Appendix 5.3) 

0 

Management of secondary waste from AWR operations is discussed in Section 2.6 of this plan. 
Generation estimates and disposal plans for each secondary waste stream are detailed in the 
Waste Handling Work Plan (Appendix 5.4) 

Overall FEMP site environmental monitoring is performed by Fluor Fernald Inc. Project-specific 
enhancements to the site-wide monitoring programs to address air, direct radiation, and 
wastewater impacts during the AWR and Silo 3 Projects are documented in the Silos Projects 
Environmental Monitoring Plan, Document 400000-PL-0010 (Appendix 5.5) 

11/20/00 
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2.0 METHODS AND CONTROLS ' b, - 
This section describes the various methods and controls to be incorporated into the design, 
'construction, and operation of the AWR Project to minimize the impacts of operation activities 
on the environment. These impacts are mitigated through the use of controls associated with 
air emissions, dust, wastewater, stormwater, erosion, and secondary waste generation. 

2.1 Air Emissions Control 

Air emissions are controlled for the AWR Project by the Radon Control System Radon Control 
System (RCS). Emissions from the Silos 1 and 2 headspace, the Silos Waste Retrieval 
System, and the Transfer Tank Area (TTA) are collected and ducted to the RCS. The RCS 
system is designed to maintain negative pressure in the Silo headspaces, waste retrieval 
system, and TTA Tanks. Air emissions from AWR Project activities are evaluated for four 
distinct phases: 

Phase 1 : Silos 1 and 2 Headspace Reduction 
Phase 2: Silo 1 Waste Retrieval 
Phase 2B: Silo 2 Waste Retrieval 
Phase 2C: TTA Ventilation 

Phase 1 operation of the RCS will be established prior to accomplishing initial penetration of the 
Silo domes. During penetration and modification of the manways, the RCS will be operated to 
maintain negative pressure in the headspace and assure airflow into the silo through the 
manways. In this manner, potential emissions to the environment will be directed through the 
RCS for treatment. The methods to be employed for initial access through the domes of Silos 1 0 and 2 to complete connections to the RCS and Waste Retrieval Systems, will be detailed in the 
Silo Penetration Plan which will be submitted for review and approval as part of the Remedial 
Action Work Plan for RCS Phase 1 Operation. 

During all four of these phases, airflow in the air emission control system will be closely 
controlled to minimize the release of air emissions to the environment. To the extent practical, 
the system will be operated in a 'recycle' mode where all or most of the air is withdrawn from the 
Silo or TTA headspace, circulated through the RCS, and discharged back into the Silo or TTA. 
The airflow discharged to the environment through the exhaust stack will be minimized to the 
amount necessary to maintain negative pressure and to provide effective operation and control 
of the system. 

The RCS is also designed to provide control and monitoring of emissipns from the future Silos 1 
and 2 Full-scale Stabilization Facility. The impact of emissions from operation of the Silos 1 and 
2 Full-scale Stabilization Facility will be addressed in detail in the Remedial Design 
documentation prepared based upon the specific design for that facility. 

To meet the requirements of air emission ARARs, the RCS is designed to provide Best 
Available Technology (BAT) control, as defined by Ohio Revised Code (ORC) Section 
3704.01 (F), for radionuclide particulate and radon emissions. The BAT air emission control 
system for the AWR Project is depicted on Exhibit 2-1. Flow rates and mass balance data for 
each of the phases of RCS operation are provided on Drawings 20FMD001 and 20FMD002 (RD 
Package Appendix C). e 
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Exhibit 2-1 - RCS schematic ' 0  
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The waste retrieval systems, and associated air emission controls for the Af lR  &e designed to 
minimize emissions of particulate radionuclides. Recirculated supply air to the silos is returned 
at a rate and pressure that will prevent ducting or particulate agitation during Phase 1 RCS 
operation. The retention time for the supply air into the silo headspace is approximately 90 
minutes at the beginning of Phase 1 and becomes longer during subsequent phases as waste 
retrieval progresses. During Phase 2 operations, air is pulled into the silos through filters on the 
three enclosures on the bridge. This design will ensure that particulate infiltration into the 
system is minimized. In addition, the moisture level if the silo material during sluicing operations 
will minimize particulate generation. 

The control of particulates that become entrained in the silo air stream that is exhausted to the 
RCS is accomplished by using 95% ASHRAE roughing filters (FLT-20-001A and FLT-20-001 B) 
ups?ream of the desiccant dryer skids QDS-20-001A and DDS-20-001 B). These filters will 
remove most of the particulates from the silos or from the radon decay to its daughters during 
the transit of ventilation air from the silos. These filters also protect the desiccant skids by 
preventing obstruction of the cooling coil and desiccant wheel of the operating skid. Ultimately, 
the roughing filters and desiccant dryers prevent passage of particulates into the carbon 
adsorption beds. While the carbon adsorption beds are used to hold up the radon and allow it 
to decay, they also acts as media filters by trapping the particulate daughters associated with 
radon decay. Directly downstream of the carbon adsorption beds, a set of HEPA filters (FLT- 
20-002A and FLT-20-002B) are used to remove particulate that pass through or are released 
from the adsorption beds prior to stack discharge. The HEPA filters are certified to remove at 
least 99.97% of the particulates at the most penetrating particle size (0.3 microns). 

The stack receives the treated RCS ventilation stream from sources associated with the AWR 
Project and from the building exhaust for the RCS Building. The exhaust air from the RCS 
Building is also filtered'through a set of HEPA filters (FLT-77-002A and FLT-77-002B) prior to 
discharge. Also, the supply air to the RCS Building is filtered to remove particulates. The air 
stream exiting the stack is continuously monitored and alarmed for radiological particulate 
discharges. Upon an out-of-parameter reading for radiological particulates, an alarm will be 
initiated and the RCS will be placed in a recirculation mode or will be shutdown. 

Detailed analysis of radon emissions, including modeling of offsite impact, from material 
handling and process equipment is descried in the Radon Control System Performance 
Calculations (Appendix 5.1). These data are summarized below. 

Exhibit 2-2: Radon Emissions from the RCS Exhaust Stack 

I On-site Weekly Fence-line Annual 
, Stack Exhaust Radon Average Radon Average Radon 

AWR Project Phase ~ (pCi/l) (&i/l) (& i/l) 

' 2A. Silo 1 Retrieval 297- 2.32 E-03 6.93E-04--'-- 
1. Headspace Reduction 0.85 6.32E-06 __ 1.89E-06 - _ _ _  --. " ___-__-__ ---  I - ~ - - - - - -  - i. _- - - - -  - -  - _ _  . ~ -_ . _ _ ^ _ .  __ 

: 28. Silo 2 Retrieval i 253 2.02E-03 6.02E-04 
1 ,  

Continuous lsokinetic sampling of the stack exhaust for particulate radionuclides shall be 
performed in compliance with Title 40 of the Code of Federal Regulations (CFR), Part 61, 
Subpart H, and DOE Order 5400.5, Section IV.6.6. A stack monitor is located between the high 
efficiency particulate air (HEPA) filters and the stack. In addition, the stack exhaust is 
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continuously monitored for radon. The monitor will be located after a sufficient length of straight 
duct downstream of the HEPA filters to ensure that the distribution of any remaining particulates 
in the stack is uniform. The monitor consists of a probe assembly and a sampling and 
monitoring rack. The probe assembly fits into the stack and has the capability for measuring 
stack flow and for withdrawal of an isokinetic sample. The sample rack includes a flow 
controller that matches the flow rate in the sample nozzle with that in the duct, and a 
coincidence counter for analyzing the radiation from the sample collected on a filter paper. The 
air stream flows through the filter paper is directed through a continuous radon monitor that 
measures the concentration of radon in the stack effluent. Analytical instruments will be 
provided for separately distinguishing radon daughters from other alpha and beta emitting 
radionuclides. 

Monitoring data is continuousiy coiiected and analyzed by a local computer, then transferred io 
the AWR Project Control Trailer for display and recordkeeping. Alarm circuits are available to 
alert the AWR Control Room operator if an out-of-specification condition exists in the stack. 
Alarm setpoint are established to alert operations personnel and initiate appropriate corrective 
actions in order to maintain emissions within specified levels. Operating controls for the entire 
system are included in the AWR Control Room. These controls allow for the shutdown or start- 
up of any piece of equipment in the RCS. These controls are presented in greater detail in the 
Process Control Summary, Section 2.2 of this RD Package. 

Data from the continuous stack monitors, as well as data from ambient air monitors, will be used 
to demonstrate that emissions from the AWR operations are within specified criteria. For 
example, the radon emissions measured by the continuous radon monitor in the RCS stack will 
be used to calculate the resulting radon concentration at offsite receptors to demonstrate that 
the 0.5pCiA annual average above background criterion has been met. These modeled values 
will be compared to ambient concentrations measured at fence-line air monitors to provide 
validation of the modeling results. 

0 
2.2 Dust Control 

The spread of fugitive dust is controlled during the construction and operation of the AWR 
Project facilities in compliance with applicable regulations and Best Available Technology (BAT) 
requirements for control of fugitive dust emissions. Site-specific BAT control measures for 
fugitive dust control at the FEMP have been developed by DOE and approved by OEPA. These 
control measures are documented in RM-0047, “FEMP Fugitive Dust Requirements.” 

Implementation of fugitive dust control measures for the AWR Project, consistent with RM-0047, 
is described in detail in the “Fugitive Dust Control Plan for the AWR Project” (Document No. 
4071 0624-P6455-01) and in the Pre-operational Environmental Control Plan, both of which 
were submitted and approved as part of the Site Preparation Package in May 2000. Fugitive 
Dust will be controlled during berm excavation, facility construction, and operation activities 
through implementation of these same measures. 

As specified by the Fugitive Dust Control Plan, AWR Project field activities will be.observed by 
project personnel for visible emissions. The number of pieces or type of dust suppression 
equipment in operation controlling visible dust emission in a designated area will not preclude 
stopping project field activities in that area. Personnel should be on-call during non-work 
periods seven days per week, including holidays, to respond to the generation of visible dust 
during off-hours. 
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Mechanical dust generating field activities in an observed area shall cease immediately if a , 

fugitive dust standard or site-specific limit is exceeded for that observed area. An increase in 
BAT dust controls and/or work practices needs to be implemented to bring the fugitive dust 
emissions to, at a minimum, below the standard or limit during dust generating activities 
(including wind erosion). 

2.3 Wastewater Control 

Water shall be added to the silo waste in order to transfer the waste to the Transfer Tank Area 
(TTA). A settle decant process allows for the reuse of water used to transfer the waste to the 
TTA storage tanks and minimizes any wastewater discharge to the FEMP Advanced 
Wastewater Treatment (AWWT). Water used in decontaminating the waste retrieval equipment 
drains to the waste retrieval system and is sent to the TTA storage tanks and processed 
containment/control features to preclude environmental releases. 

In addition, liquids condensed from the gas steam generated at the RCS will be transferred to 
shielded hold-up tanks, held up for up to 40 days for radon decay, and returned to the waste 
retrievalltransfer system for reuse or pumped into the AWWT. Water required to be pumped to 
the AWWT is first sampled, analyzed, and radiologically surveyed to meet the waste acceptance 
criteria (WAC) of the AWWT (see Exhibit 2-3) prior to pumping. This characterization ensures 
that the wastewater does not exceed the parameters specified in Exhibit 2-3. 

As a contingency, if the wastewater characterization indicates that the wastewater stream does 
not meet the AWWT WAC, then pretreatment of the stream using ultra-filtration is performed. 
Water is then resampled to confirm that it meets the WAC. If the wastewater still exceeds the 
WAC, then additional treatment using ultra-filtration and/or ion exchange processing is 
performed. The wastewater may also be recirculated through the TTA system. The water is 
then resampled to confirm that it meets the WAC. 

Exhibit 2-3: Wastewater Acceptance Criteria for AWR Liquid Discharge to A M  
_-__I __._ - - ~  - _- - _- - I - -_ _ _  -__ -- ___ - -_ - z- - - ~ _  _ - - - __--- - - - - 

DISCHARGE 
- I  - -  LlMlT j 

I DISCHARGE 
METALS (kgl I (Ibld , RAD1 ON U C LI D E LIMIT 1 

PARAMETER day) ! ay) I PARAMETER (pCilL) I 

- _. Arsenic --I_ 1A2) __- _- 0.14 _-- _I - . ' - I 0.3 I Actinium-227 -_ I--_- ( A?) _ _ _ _  ~ - - _ _ . A  

I 6.0 1 Lead-210 ( 2 1 0 P c  30 I BariumlBa) _ _  _ _  ?J" _ _ _ _ _  

l--Le-ad-(-p-bT - 

10 

1 Cadmium(~d) , 0.006 -0.Ol3 Polonium-210 (210Po) 80 

227 

I 
I Chromium (Cr)- - _ _  0.14 . 1 __ 0.3 ~ - -  1 Protactinium-231 - -- - -----I -226 _ (231Pa_) __- ___ _ _  -_ ___- -__ 10 ~ ---- - -  _I 

Mercury (Hg) 0 
Seleniu-m - (Se) . 0.03 _ _ _  _I 0.06 I __ I!-O!L!n2-2Z8-1 Ti)-- _ _  _-_-- - - 

Iron (Fe) 0.3 1 0.06 Thorium 232 (232Th) 5 PPm I 

. Uranium-238 (238U) I 

I MAXIMUM FLOW _ "  - - _ _ _ _  __"__I__----__-.- __- - --- ___.--- 3 gP_r-(!*200 gpdr 

0:03 1 0.07 Radium-226 ( Ra) 100 
Radium-228 ('"Ra) 100 

- ,  400 i o -  228 

300 -- -- Silver (Ag) 0100 14 0 003 Thorium-230 (230Th) 

uranium-234 ( 2 3 4 ~  ) I 
5 PPm 

2351236- ----- -I 

I Uranium-234/236 ( U) 
I 

TOTAL SUSPENDED SOLIDS (TSS) 1,000 ppm j 

6 11/20/00 000124 

t - 



Operational Environmental Control Plan 

. -  
In addition to the above criteria, no listed or characteristic hazardous waste, no? wastewater 
containing concentrations of RCRA metals (e.g., lead) above the RCRA toxicity characteristic 
(TC) limits, may be discharged to the AWWT without appropriate pretreatment. 

Based upon the Final Design for the AWR Project, data on projected generation and character 
of the wastewater to be generated, as well as the proposed means of managing the wastewater, 
will be compiled into a request for modification of the FEMP NPDES Permit (permit No. 
1100004*FD). This request will be submitted to OEPA for review at least 180 days prior to 
initiating wastewater discharge. 

2.4 Stormwater Control 

The exjstixj FEMP Stormwater Pollution Prevention Plan (PL-3083, Rev. 0) defines current 
requirements for management of stormwater, consistent with the FEMP NPDES Permit (permit 
No. 1100004*FD) within the project site. The AWR Project area is contained within two 
drainage watersheds. The following paragraphs describe the existing and proposed stormwater 
control measures at the AWR Project site to ensure the segregation and proper management of 
uncontaminated and contaminated stormwater. These control measures are outlined in greater 
detail in the Stormwater Drainage Plan (Appendix 5.3). 

Existing-An existing perimeter channel collects runoff from the Silo domes and the 
surrounding berms. The perimeter channel consists of a combination of small rectanguJar 
concrete channels, concrete curb, grates, and pipes. The perimeter channel drains to the 
Waste Pit Area Runoff Control Sump which was installed as part of CERCLA Removal Action 2 
and is located 1,000 feet west-northwest of the silos. The sump has a capacity of 350,000 
gallons. This sump also receives drainage from the waste pits to the north. A 12-in. main leads 
from the sump into the Bio-Surge Lagoon, which discharges to the Advanced Wastewater 
Treatment (AWWT) facility. 

0 
Areas not surrounded by the perimeter channel ultimately drain to the Pilot Plant Drainage Ditch 
(PPDD), which runs south of the project area and enters Paddy's Run at NPDES outfall STRM 
4005, and drains a total of approximately 78 acres. As illustrated on Drawing No. 66FCD001, 
the majority of this area reaches the PPDD via an existing storm water basin at the southeast 
quadrant of the project area. Two culverts cross the southern perimeter road and discharge 
stormwater to the PPDD; one culvert crosses the west perimeter road, draining to the Waste Pit 
Area Runoff Control Sump. 

Proposed-Control measures were employed during implementation of AWR Project site 
preparation activities to assure that impacts to natural resources in the Paddy's Run corridor 
were minimized. As described in the AWR Project Site Preparation Package, excavation 
activities were planned and implemented to minimize the area disturbed. Disturbance 
(excavation, removal of trees, etc.) was avoided in areas immediately adjacent to Paddy's Run. 
Erosion and sediment control measures were employed during excavation to prevent impacts 
from stormwater runoff. Finally, final grading left in place by the completed site preparation 
work maintained drainage patterns, and incorporated measures to prevent impacts to Paddy's 
Run due to spills or releases during the operational phase of the AWR Project. 

AWR Project facility construction and operations activities implemented under this RD package 
will not change or move existing drainage di,vides. Erosion and siltation in the concrete 
channels surrounding Silos 1 and 2 will be prevented through erosion and sediment control e measures identified in Section 2.5. The perimeter road functions as the outer limit of 
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3 
operations. Rainfall will not directly contract the TTA process area since it' iSe6ipped with a 
roof and gutter system. Therefore, contaminated stormwater from this area is not anticipated. 

Stormwater drainage during facility construction and operation (FSMS, berm excavation, and 
waste retrieval) activities is illustrated on Drawing 66FCD001. Drainage from the Silo 1 and 2 
domes and berms, and from the Silo 4 area, will continue to be collected by the existing trench 
system and discharged to the Waste Pit Area Runoff Control Sump (WPSRC). As detailed on 
drawing 66FCD002, silt fence and sediment traps will be utilized to prevent silt buildup in the 
trench system. The trench will be included in the erosion and sediment control inspections to 
provide additional assurance that it has not become obstructed. For the purpose of designing 
the drainage and stormwater controls for the AWR Project, the project area has been divided 
into eight drainage areas. These drainage areas are summarized below. 

Drainaae Area Description Outlet 

1 Existing SE stormwater basin at 18" outlet 
2 Laydown Area Existing SE stormwater basin at CB-01 

Exiting SE stormwater basin at CB-01 
Existing SE basin via 18" outlet 

3 
4 
5 PPDD via CB-02 
6 Basin at NE quadrant of project area 
7 .  WPSRC sum via perimeter trench 
8 Silo 4 area WPSRC sump via existing drainage 

Construction Trailer Area 

Assembly Area 
TTA and RCS roof drains 
Area South of Silos 1 and 2 
TTA control area 
Silo 1 and 2 area 

These drainaae areas. as well as the runoff coefficients and flows used to assure adequate 
capacity of thYe drainage system, are detailed in the Storm Water Drainage Plan (Appendix 
5.3). 

2.4.1 Employee Training 

Construction personnel receive appropriate environmental and safety training on their job 
requirements. Environmental awareness is raised by issuing periodic bulletins concerning such 
topics as spill control. Supervisors are responsible for providing on-the-job training with respect 
to hazardous materials handling and company environmental policy. This training is 
documented and records are kept onsite. 

Work being performed on the AWR Project is required to comply with the environmental policies 
of the FEMP site. In addition, site personnel are to perform the work as specified in the 
applicable certified for construction (CFC) drawings and construction specifications. 

Earthwork operations and general construction personnel are subject to normal industrial 
hazards, and therefore, appropriate precautions are to be taken. Employees are to be trained to 
follow appropriate Occupational Safety and Health Administration (OSHA) standards with regard 
to fall protection and trench safety. In addition, hazards involved in working around heavy 
equipment will be addressed during the daily safety briefings, safe workplans, and in the 
Project-Specific Health and Safety Plan. Specific safety measures to be employed include high 
visibility PPE, lights, and back-up alarms. 
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387 2.4.2 Spill Prevention Control and Countermeasures b. - 
The potential impact of a release resulting from failure of various AWR systems was considered 
during development of the stormwater drainage plan. The following three potential sources of 
release were evaluated. 

1) Silo failure during retrieval 
2) 
3) 

Failure of one of the TTA tanks 
Failure of the Slurry Transfer Line during retrieval 

The potential impact of a failure at Silo 1 and 2 during retrieval is minimized by the design of the 
retrieval operation and by maintenance of the existing drainage system. First, the water flows to 
and from the silos during retrieval wili be ciosely controlled to minimize the inventory of water in 
the silo and to assure that the addition of water is stopped immediately upon a silo failure. 
Second, as will be outlined in the Berm Excavation Plan (RD Package Section 4.0), excavation 
of the berms will be coordinated with the retrieval. An initial target differential of 5k1 feet 
between the level of material inside the silo and the berm outside the silo will be employed. At 
no time will the differential exceed 10 feet. In addition to providing containment of any material 
potentially released due to failure of the Silo wall, maintaining the berm higher than the level of 
Silo material will assure containment of any water that would penetrate the Silo wall during 
waste retrieval. As described in the Berm Excavation Plan, the berm material will be visually 
monitored for moisture and potential silo leaks during excavation to assess if the berm soil has 
been potentially contaminated by K-65 slurry/supernate. This potentially contaminated material 
will be sampled and appropriately dispositioned. Finally, as described in Section 2.3, drainage 
patterns and runoff controls will be maintained such that any release that was to escape the silo 
would be contained and directed to the WPSRC sump. 

The release resulting from failure of one of the TTA tanks would be contained by the sealed 
concrete walls and floor of the TTA building. The floor drains to a sump, which would be used 
to pump the contained material to an appropriate location, such as one of the other TTA tanks. 

, 

The transfer pipe used to transfer the silo material from the Silo Waste Retrieval System to the 
TTA utilizes double-walled pipe to minimize the risk of pipe failure, the amount of material 
potentially released in the event of a pipe failure, the amount of material potentially released in 
the event of a pipe failure would be limited to the inventory contained in the line-approximately 
250 gallons, thus minimizing the likelihood that the release would drain beyond the project area. 
As illustrated on Drawing 66FCD001, the area underneath the transfer line drains to the 
southeast stormwater basin. A concrete diversion berm will be installed to prevent drainage to 
the south directly into the Pilot Plant Drainage Ditch. A valve will be installed at the outlet of the 
basin to allow any material that was to reach the basin to be contained before reaching the Pilot 
Plant Drainage Ditch. 

The design and construction of hazardous material storage tanks (e.g., fuel tanks and chemical 
tanks) and secondary containment will conform to the CFC drawings and specifications, Tanks 
are to be located away from heavy traffic and protected with bollards as necessary. Containers 
five gallons in size (minimum) are required to be labeled with the appropriate Hazardous 
Identification Label (diamond) as identified in the National Fire Protection Association (NFPA) 
Code NFPA-704. 

Heavy equipment and mechanical equipment are to be maintained in good repair so as to 
minimized the release of engine, transmission, or other oils; engine coolants; or hydraulic fluids. 0 
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Idle equipment is to be parked as far away from drainage channels as p r a c h a r  A drip pan can 
be used under equipment that is leaking, with immediate action taken to repair the equipment or 
remove it from the FEMP site. 

Fueling operations are to be performed with care, with allowances made for fuel expansion to 
prevent inadvertent small releases. Fuel tanks are to be contained within temporary dikes and 
inspected regularly. Spilled material is to be cleaned up as son as practical, placed in 
appropriate containers, and managed accordingly. 

If a spill occurs at the AWR Project site, safe and practical methods available are to be used to 
prevent material from entering stormwater drainage channels. 
immediately to Fluor Fernald. Spill response kits containing absorbent material are to be 
available during construction, operations, and systems closure for the AWR Project and are to 
be located for easy access. Absorbent pillows, temporary earth dikes, or other means are to be 
located for easy access. Absorbent pillows, temporary earth dikes, or other means are to be 
readily available on-site for use, as appropriate, without risking personnel safety. 

Spills are to be reported , 

2.4.3 Inspections and Recordkeeping 

The Construction Manager, or designee, is to conduct site inspections of the site during 
construction activities to confirm compliance with BMPs on a weekly basis, or within 24 hours of 
a rainfall event exceeding 0.5 inches within a 24-hour period. Items to be inspected include, but 
are not limited to, the following: 

0 Conditions of erosion controls, such as: 

- Silt fences, 

- Drainage ways, 

- Gully formation, 

- Areas needing seeding or reseeding, and 

- Access roads. 

0 General housekeeping on-site; 

Evidence of silt buiid-up or obstruction of the Silos 1 and 2 perimeter trench; 

0 Evidence of poor fueling practices or leaking fuel tanks; 

Evidence of leaks from other tanks or equipment; and 

0 Stormwater channels inspected for oil sheen, debris, siltation, or other disturbance. 

0 Evidence of silt build-up or obstruction of the Silos 1 and 2 perimeter trench 

A written record of the inspection, including all notifications and deficiencies, is to be kept in the 
field office trailer and made available to the FEMP personnel for review. Conditions noted 
during the inspections that require corrective action are to be repaired as soon as practical. 
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- 3 3 8 1  2.5 Erosion Control ' c  

Erosion Controls are placed during the construction phase to minimize soil movement from 
excavated or disturbed areas. These controls are to be installed prior to the initiation of 
excavation in the affected areas. These controls are based on standards specified in the FEMP 
Stormwater Pollution Prevention Plan and the Ohio Department of Natural Resources (ODNR) 
Rainwater and Land Development Manual, and were detailed in the AWR Project Site 
Preparation Package approved in May 2000. The measures outlined in the AWR Site' 
Preparation Package to lessen the environmental impact due to erosion are to be taken during 
AWR Project Construction include: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Every effort is to be made to keep disturbed areas to a minimum; 

Existing natural drainage is to be maintained, where possible, to avoid disturbing 
areas within vegetation; 

Silt fences are to be placed at the bottom of slopes that are planned to be 
disturbed; 

Culvert entrances and exits are to be protected with erosion control matting and 
seed; 

Seeding and mulching will follow construction as soon as practical; 

Overseeding or reseeding (including fertilizing when necessary) are to be 
performed as necessary until vegetation is established; 

Management and control of temporary stockpiles to prevent runoff 

Silt is to be removed from diversion ditches and silt fences, as required by the 
applicable construction specifications and at the end of co'nstruction. The silt will 
be disposed at an approved disposal site; 

Erosion control measures are to be inspected at least weekly or within 24 hours of 
a 0.5-in. rainfall; and 

Remediation of problems identified in a weekly site inspection are to be completed 
in a timely manner. 

In addition to the erosion control measures specified in the Site Preparation Package, additional 
measures will be installed prior to excavation of berm material to preclude spread of 
contamination due to runoff during berm excavation. These erosion control include: 

0 Silt fence surrounding the excavation area to prevent sediment runoff into the 
perimeter trench 

Sediment traps at the southwest corner of Silo 1 

0 Maintenance of the inlet protection installed around catch basins south of Silo 1 
during site preparation construction 
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\ '  - 
0 Maintenance of the Silos perimeter trench to assure it remains pee of obstruction 

The location, function, and basis of these erosion control features is detailed in the Storm 
Water Drainage Plan (Appendix 5.3). Control of berm excavation is detailed in the Berm 
Excavation Plan (RD Package Section 4.0). 

2.6 

The K-65 decant sump tank located to the west of the K-65 Silos is part of the K-65 Silo 
drainage and stormwater management system. In 1994, a Maintenance Action Work Plan for 
the K-65 Decant Sump Tank was implemented to manage the liquid accumulating in the Decant 
Sump Tank. The Work Plan specified monitoring of the liquid level in the tank and removal of 
the accumulated liquid at a decant sump tank level of 75 percent of available capacity, or more 
frequently if deemed necessary by the facility owner. This maintenance action was designed to 
mitigate the threat of overfilling the decant sump tank and minimize the potential for release of 
liquid to the surrounding environment. 

Decant Sump Tank Waste Water Management 

During the AWR Project, retrieval of the material from Silos 1 and 2, and excavation of berm 
material, have the potential to impact the rate liquid accumulation in the Decant Sump Tank. In 
order to provide enhanced protection from release of liquid from the Decant Sump Tank, the 
procedures and process controls for the waste retrieval operation incorporate additional steps to 
provide protection from releases from the decant sump tank. These steps include continuous 
monitoring of the liquid level and rate of infiltration into the sump tank, and alarm setpoints to 
initiate appropriate corrective action (removal of liquid from the tank, adjustment, or shutdown of 
waste retrieval, etc.). These measures are discussed in greater detail in the Process 
Description (RD Package Section 2.1) 

2.7 Secondary Waste Management 

The primary waste stream for the AWR Project is identified as being the materials contained 
within the existing concrete silos. Secondary waste is generated during the process of 
construction and/or remediation of the primary waste stream. 

The management of secondary waste, is described in detail in the Waste Handling Work Plan 
for the AWR Project (Appendix 5.1 of this Environmental Control Plan). All secondary waste will 
be segregated, characterized, packaged, and dispositioned in accordance with site procedures. 
Based upon the Final Design, a Project Waste Identification and Disposition (PWID) Report will 
be prepared in accordance with procedure EW-1021, Preparation of the Project Waste 
Identification and Disposition (PWID) Report. The PWID will document the anticipated waste 
streams, generation rates, and Fluor Fernald-approved disposition for secondary waste 
resulting from AWR operations. FWENC will provide data on tracking of secondary waste 
generated to Fluor Fernald for updating of the appropriate inventory database. As waste is 
generated, the volumes of each waste stream will be tracked against the PWID, and the PWlD 
will be updated as necessary due to any changes from the initial estimates. For the AWR 
Project, waste containers are to be placed in areas designated for such storage. Waste 
containers are to be clearly marked and arranged in a logical sequence for further waste 
management by FDF. 

In addition, the soil removal associated with excavations around the silos is addressed in the 
Berm Excavation Plan (RD Package Section 4.0). 

12 1 1/20/00 

000130 





3 3 8 T  
‘ 4  - 

APPENDIX 5.1 
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0 Environmental ConQr 

Category 

Radionuclide 
Emissions 
(Except 
Airborne 
Radon-222) 

Radon-222 
Emissions 
(Interim 
Storage) 

Radon-222 
Emissions 
(Fence Line 
Impact) 

Exhibit 3-1 

ARAFUTBC*Requirement 

Title 40 of the Code of Federal 
Regulations (CFR) Part 61, Subpart H. 

Emissions of radionuclides to ambient 
air from a US Department of Energy 
(DOE) facility shall not exceed an 
amount that might cause a member of 
the public to receive an effective dose 
equivalent (EDE) of 10 mredyr. 

Monitoring is required at release points 
having potential to discharge 
radionuclides that could cause an EDE 
in excess of 1% of standard (0.1 m r e d  
year) to any member of the public. 

40 CFR 61, Subpart Q. 

No source at a DOE facility shall emit 
more than 20 pCi/m2 -s of radon-222 as 
an average for the entire source during 
periods of storage and disposal. 

~~ 

10 CFR 834 (Proposed) 

Radioactive air emissions 
from AWR Project activities 
might contribute to the 
dose to members of the 
public from the air pathway 
during implementation of 
remedial actions. 

This requirement is 
applicable only to storage 
and disposal of radium- 
bearing byproduct material, 
such as the silo residues. 
Interim storage of silo 
residues, including the 
TTA, qualify as sources. 

Maximum annual average 
fence line radon 
concentration not to exceed 
0.5 pCVL above 
background. 

Emissions of all materials in the silos will 
be minimized by using sealed hatches 
and piping. The RCS is designed to 
operate at a negative pressure. 

The RCS stack will have an isokinetic 
sampling system and all discharges will 
be continuously monitored for 
radioactivity. Stack alarms and backup 
power are also provided. 

See sections on the RCS and the 
HVAC Systems of the Functional 
Requirements Document (FRD), 
Document No. 624-P622-02. 
Also, see the AWR Project 
Environmental A U R A  Report, 
Document No. 624-P622-1 OB, 
and Section 2.1, Air Emissions 
Control, of this ECP for additional 
information. 

Source storage units (i.e., TTA tanks) are 
sealed and headspace radon gas is 
treated by the RCS. Monitoring of the 
treatment discharge will demonstrate 
compliance with 40 CFR 61, Subpart 0, 
and DOE Order 5400.5. 

See section on the RCS of the 
System Design Descriptions 
(SDD), Document No. 624-P622- 
30. Also, see the AWR Project 
Environmental A U R A  Report 
and Section 2.1, Air Emissions 
Control, of this ECP for additional 
information. 

A radon monitor is installed downstream 
of the particulate sampler, which will draw 
air samples from the stack, with results 
fed back to the AWR Project control trailer 
for readout and recording. 

Continuous radon monitoring is provided. 
Emissions are to be controlled by the RCS 
to result in a maximum annual average 
fence line impact of 0.5 pCiR. 

See section on the RCS of the 
SDD. Also, see the AW R Project 
Environmental A U R A  Report 
and Section 2.1, Air Emissions 
Control, of this ECP for additional 
information. 
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Category 

Protection of 
Air from 
Residual 
Radioactive 
Material 

Ohio Water 
Quality 
Standards 
Use 
Designation 
and Criteria 

Exhibit 3-1 

ARAWBC Requirement y :  

DOE Order 5400.5, Chapter IV, 6.b 
(Proposed 10 CFR 834). 

Interim Storacre: 
The above-background concentration 
of radon-222 in air above an interim 
storage facility must not exceed 100 
pCi/L at any point, an annual average 
of 30 pCi/L over the facility, or an 
annual average of 3 pCi/L at or above 
any location outside the site. 

OAC 3745-1 -07. 

All pollutants or combinations of 
pollutants shall not exceed, outside the 
mixing zone, the Numerical and 
Narrative Criteria for Aquatic Life 
Habitat and Water Supply Use 
Designation listed in Tables 7-1 
through 7-15 of this rule. 

DOE Orders are identified 
as TBCs only when no 
promulgated ARARs exist, 
to ensure the adequate 
protection of human health 
and the environment. 
Portions of DOE Order 
5400.5 were selected as 
TBCs to ensure adequate 
protection of the public 
during and following 
remediation. 

Management of radium and 
thorium bearing wastes 
might result in the release 
of radon gas to the 
environment. 

This requirement is met by 
compliance with the FEMP 
National Pollutant 
Discharge Elimination 
System (NPDES) permit. 

Rs and TBC Requirements - 

Emissions of all materials in the silos will 
be minimized by using sealed hatches 
and piping. The RCS is designed to 
operate at a negative pressure except for 
a portion of the recycle line between the 
carbon beds and the return damper. 

Continuous radon monitoring is to be 
conducted on the RCS stack discharge to 
determine compliance with DOE Order 
5400.5. The RCS stack has an isokinetic 
sampling system and all discharges are to 
be continuously monitored for radon and 
particulate radionuclides. Stack alarms 
and backup power are also provided. 

The process minimizes the water used to 
transfer the silo waste material, thereby 
minimizing the wastewater discharge to 
the AWWT facility. Water sent to the 
AWWT facility is first sampled, analyzed, 
and radiologically surveyed to meet the 
AWWT facility WAC, and therefore, meets 
the requirements of the site NPDES 
permit limits. 

The existing concrete storm water trench 
drain around the perimeter of the silos will 
be maintained. The trench drain leads to 
a rectangular concrete sump located to 
the northwest of the silos. No other 
contaminated storm water is expected to 
be discharged during any phase of the 
AWR Project. 

See sections on the RCS and the 
HVAC Systems of the FRD. 
Also, see the AWR Project 
Environmental A U R A  Report 
and Section 2.1, Air Emissions 
Control, of this ECP for additional 
information. 

See sections on the Storm Water 
System and the Wastewater 
System of the FRD, as well as 
Sections 2.3 and 2.4 of this ECP 
for additional information. 
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Category 

Ohio Water 
Quality Stan- 
dards “Five 
Freedoms ” 
for Surface 
Water 

OEPA 
NPDES 
Permit No. 
11000004’ED 

Exhibit 3-1 

OAC 3745-1 -04. 

All surface waters of the state shall be 
free from: 

Objectionable suspended solids; 
Floating debris, oil and scum; 

rn Materials that create a nuisance; 
rn Toxic, harmful or lethal 

substances; and 
rn Nutrients that create nuisance 

growth. 

Wastewater associated with the AWR 
project wastes must be treated if 
necessary to ensure compliance with 
the terms and conditions of the FEMP 
NPDES permit. 

DOE is required to notify the Ohio 
Environmental Protection Agency 
(OEPA) of any activities or changes at 
the site which have the potential to 
significantly alter the character of the 
wastewater streams being discharged 
under its existing NPDES permit. A 
NPDES permit modification is required 
if the discharge is deemed significant 
enough to cause a change in the 
character of the wastewater stream. 

The existing NPDES permit must also 
be modified to reflect the addition of 
any new point source discharges of 
process wastewaters and storm 
waters. 

Requires compliance with 
the FEMP NPDES permit. 

Wastewater must be 
eliminated, recycled, or 
minimized during the AWR 
Project to the extent 
practicable. Wastewater 
discharges associated with 
the AWR Project wastes 
must be pretreated, if 
required, to ensure 
compliance with NPDES 
permit requirements. 

R s  and TBC Requirements 

See above discussion relating to control of 
wastewater and storm water discharges 
associated with the AWR Project. 

Fluor Fernald, in consultation with Foster 
Wheeler, determines the necessity for 
modifying the FEMP NPDES, and if 
required, submits a modification request 
to OEPA a minimum of 180 days prior to 
initiation of operation. 

See sections on the Storm Water 
System and the Wastewater 
System of the FRD, as well as 
Sections 2.3 and 2.4 of this ECP 
for additional information. 

See sections on the Storm Water 
System and the Wastewater 
System of the FRD, as well as 
Sections 2.3 and 2.4 of this ECP 
for additional information. 
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category 

Endangered 
Species 
Protection 

Compliance 
with 
Floodplains/ 
Wetlands 
Environmental 
Review 
Requirements 

Exhibit 34 

50 CFR Part 402; 
Ohio Revised Code (ORC) 151 8, 
151 3.25; and 
OAC 1501-18-1-01. 

Federal agencies must not jeopardize 
the continued existence of any 
endangered or threatened species, or 
destroy and adversely modify critical 
habitat of such species. 

10 CFR Part 1022; and 
Executive Order 1 1990. 

DOE actions in a wetland must first 
evaluate the potential adverse effects 
those actions might have on the 
wetland and consider the natural and 
beneficial values sewed by the 
wetlands. 

Although the FEMP is located 
within the range of the Indiana 
bat, a federally listed 
endangered species, no 
sighting has occurred on the 
FEMP. Therefore, this 
requirement is relevant and 
appropriate. Any potential 
impacts of the remedial 
actions on this species must 
be evaluated and appropriate 
actions taken. 

This requirement is applicable 
because the FEMP is a DOE 
facility. Several alternatives 
might result in destruction or 
modification of wetland areas. 

' - 1  . 1 
. -Cros&Reference Index 

Pictures and descriptions of endangered 
species are to be posted in the change 
trailer and in the break room trailer. All 
construction and operating personnel 
are to be instructed to notify managers 
whenever animals are encountered on 
the AWR Project site. 

Wetlands are not being impacted by the 
project. All work occurs in areas that 
have been historically used for OU 4 
construction and operations. 

Methods of accomplishment to 
satisfy this ARAR is to be 
documented in the Project Specific 
Health and Safety Plan, Document 
No. 624-P8B21-OlI which is to be 
submitted to Fluor Femald 30 days 
prior to construction. 

The CFC drawings and 
construction specifications address 
requirements of wetland mitigation 
in the unlikely event that they are 
encountered. 

0 
0 
0 
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0 Environmental Contr a n  

Category 

National 
Environmental 
Policy Act 
(NEPA) 
Evaluations 

Nationwide 
Permit Program 

Discharge of 
Storm Water 
Runoff 

Exhibit: 

ARAWTBC Requirement . - 1 ,  

10 CFR 1021.2. 

DOE actions must be subjected to 
NEPA evaluation as outlined by 
Council on Environmental Quality 
regulations in 40 CFR 1500-1 508. 

33 CFR 330. 

The US Army Corps of Engineers 
(USACE) can issue a Nationwide 
Permit (NWP) as a general permit for 
certain classes of actions that involve 
dredge or fill activities in wetlands or 
navigable waters. Discharges of 
dredged or fill material into wetlands 
may require wetland delineation. 

40 CFR 122.26; and 

Storm water. runoff from landfills, 
construction sites, and industrial 
activities must be monitored and 
controlled. A Storm Water Pollution 
Prevention Plan (SWPPP) is 
required for construction activities, 
which result in a total land 
disturbance of 5 or more acres. 

OAC 3745-38. 

3. Action-Specific ARARs 
Requirement 

' Assessment , 
~ 

A NEPA Supplemental Analysis 
has been prepared and 
approved addressing NEPA 
requirements for the AWR 
Project. 

This requirement is applicable to 
remediation activities that may 
require construction of access . 
roads and utility lines resulting in 
minor wetland disturbances. All 
dredge and fill activities related 
to construction of these access 
roads and utility lines will be . 
conducted in accordance with 
the substantive terms and 
conditions of NWP 14 (Road 
Crossing) and NWP 12 (Utility 
Line Backfill and Bedding). 
OEPA has been granted Section 
401 State Water Quality 
Certification for NWP 12 and 
NWP14. 

This requirement is applicable to 
industrial sites and construction 
site of greater than 5 acres that 
discharge storm water runoff to 
the waters of the US. This 
requirement is applied through 
the FEMP NPDES Permit. 

- snd TBC Requirements 

A NEPA analysis has been completed. 
This analysis is reviewed to ensure Ihat 
AWR Project activities are being 
performed within its framework. 

Roads and utilities to support this project 
are currently being constructed (by 
others). The plans were prepared by 
Fluor Daniel Northwest, Project 40315, 
June 1998. 

All of the intrusive work for the AWR 
Project takes place within the perimeter 
road currently being constructed. No 
wetlands are to be disturbed. No trees 
are to be removed. All work occurs in 
areas that have historically been used 
for OU 4 construction and operations, 
and therefore, permitting is not 
anticipated to be required. 

The existing concrete storm water trench 
drain around the perimeter of the silos 
will be maintained. The trench drain 
leads to a rectangular concrete sump 
located to the northwest of the silos. 

- .  
% -  . n 

Cross, Reference Index 

The CFC drawings and 
specifications reflect mitigation o 
NEPA concerns if identified. 

See the CFC drawings and 
construction specifications 
regarding delineation of work 
areas and related mitigation 
measures to implement during 
construction. 

See section on the Storm Water 
System of the FRD, as well as 
Section 2.4 of this ECP for 
additional information. 
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C i t e & ,  . 

Discharge of 
Treatment 
System Effluent 

Ohio Water Well 
Standards 

Exhibit 2 

ARAR/TBe Requirement , 

. f  

40 CFR 125.100; and 
40 CFR 125.104. 

Best Manaaement Practices: 
Develop and implement a BMP 
program to prevent the releases of 
toxic or hazardous pollutants to 
waters of the US. Development and 
implementation of a site-wide BMP 
Program is also required as a 
condition of the FEMP NPDES 
Permit. 

The BMP program must: 
Establish specific objectives for 
the control of toxic and 
hazardous pollutants; and 
Include a prediction of direction, 
rate of flow, and total quantity of 

where experience indicates a 
reasonable potential for 
equipment failure. 

. toxic and hazardous pollutants 

OAC 3745-9-10. 

Abandonment of Test Holes and 
Wells 

, 
The requirement is not 
aDDlicable because BMP under 
the \NPDES permit program 
applies only to ancillary facilities 
of manufacturing units that might 
have releases of toxic or 
hazardous pollutants. The 
purpose of the BMP program is 
relevant and appropriate to 
prevent release from spills or 
runoff during implementation of 
remedial actions. The current 
FEMP NPDES permit does not 
contain a BMP Plan requirement. 
BMP requirements have been 
superseded by the SWPPP. 

This requirement is applicable to 
any test borings and wells that 
might be installed and/or closed 
as pari of these remedial 
alternatives. 

tnd TBC Reauirements 

3MP requirements for management of 
iazardous materials stored or used in 
he AWR Project (e.g., storage of fuel for 
in  emergency generator) are 
mplemented through the FEMP site 
SWPPP. 

\ 

rest holes and monitoring wells are to 
)e filled with grout and also contain a 
ayer of bentonite. Requirements are 
shown by means of a CFC drawing 
letail and construction specification. 

Cross Reference Index 

lot applicable. 

see the CFC drawings and 
:onstruction specifications for 
nethods of abandonment. 

Upon completion of testing, a test 
hole or well shall be either completely 
filled with grout or such materials as 
will prevent contaminants from 
entering groundwater. 
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Environmental Contr a n  

Category 

rmpiementation 
D f  Health and 
Environmental 
Protection 
Standards for 
Uranium Mill 
Tailings 

Hazardous 
Waste 
Determinations 

Exhibit: 

’ ARAhBC Requirement 

40 CFR 192, Subpart C. 

This subpart contains guidance, 
criteria, and supplemental standards 
for compliance with Subparts A and B 
of 40 CFR 192. 

40 CFR 262.1 1; and 
OAC 3745-52-1 1. 

Any generator of waste must deter- 
mine whether or not the waste is 
hazardous. The procedures to be 
followed include: 
0 To identify whether a particular 

material of.concern is a “solid 
waste”; 
To identify whether a particular 
exclusion applies to the material 
eliminating if from definition as a 
“solid waste”; 
To identify whether a particular 
solid waste might be classified 
as a hazardous waste; and 
To determine if a material 
otherwise classified as a 
“hazardous waste” might be 
excluded from Resource and 
Conservation Recovery Act 
(RCRA) regulation. 

I 
This requirement is relevant and 
appropriate to remediation 
activities involving Silos 1 and 2 
material. Radioactive materials 
in this operable unit are primarily 
byproduct residues from uranium 
processing. Requirements for 
design of controls should be 
consistent with design of controls 
for other residual radioactive 
materials such as mill tailings. 

Appropriate design controls, as 
discussed in Exhibit 3-1 for compliance 
with other ARARs related to controlling 
and monitoring radon air emissions, are 
being provided for the RCS. These 
controls also meet the requirements of 
this ARAR. Groundwater monitoring is 
not within the scope of the AWR Project. 

See sections on the RCS and 
the HVAC Systems of the FRD. 
Also, see the AWR Project 
Environmental A U R A  Report 
and Section 2.1, Air Emissions 
Control, of this ECP for 
additional information. 

Procedures are established to 
determine whether wastes are 
subject to the requirements of 
RCRA. The materials in Silos 1 
and 2 are specifically exempt 
from the applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate to determine 
whether OU 4 wastes, whether 
excluded or not, exhibit the 
characteristics of hazardous 
waste. The wastes stored in the 
silos are sufficiently similar to 
hazardous wastes based on the 
Toxicity Characteristic Leaching 
Procedure (TCLP) results. Silos 
1 and 2 contain material that 
must be treated, stored, and 
disDosed in accordance with 

The generation of secondary waste for 
the AWR Project is to be minimized as 
much as possible. Wastes are 
characterized and identified, as 
necessary, according to the 
requirements of 40 CFR 261. A satellite 
accumulation area is to be provided for 
these wastes at the AWR Project site, as 
appropriate. Newly generated 
hazardous waste is not emected from 

See the Waste Handling Work 
Plan for the AWR Project, 
Document No. 624-ACR007-01, 
for additional information. 

RCRA. 

16 Contract No. FSC 624 
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Exhibit 3-3. Action-Snecific ARARs 

A R A M B C  

40 CFR 261.7; and 
OAC 3745-51-7. 

Containers that have held hazardous 
wastes are “empty” and exempt from 
further RCRA regulations if one or 
more of the following are met: 
0 No more than 2.5 cm (1 in) of 

residue remains on bottom of 
inner liner; 
Less than 3% by weight of total 
capacity remains (I 1 1 0-gal 
container); and 
Less than 0.3% by weight of total 
capacity remains (> 1 1 0-gal 
container). 

0 

0 

Exemption requirements for 
containers that have held acutely 
hazardous (“P listed) wastes are 
somewhat more restrictive. 

The materials in Silos 1 and 2 
are specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the materials 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

Containers used to treat or store 
the contents of Silos 1 and 2 
might contain residues that 
exhibit hazardous waste 
characteristics that may be 
removed before the containers 
might be reused or disposed. 

scope under the AWR Project. additional information. 
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0 Environmental Contr 

Categoiy 

Generators 
Who Transport 
Hazardous 
Waste for Off- 
site Treatment, 
Storage, or 
Disposal 

A 

Exhibit 3-3. Action-Specific ARARs 

40 CFR 262.20 - 262.33; 
40 CFR 263.20 - 263.31 ; 
OAC 3745-52-20 through 33; and 
OAC 3745-53-20 through 31. 

Any generator who transports 
hazardous waste for off-site . 
treatment, storage or disposal must 
originate and follow-up the manifest 
for off-site shipments. 

0 
0 
0 

The materials in Silos 1 and 2 
are specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

The generation of secondary waste for 
he AWR Project is to be minimized as 
nuch as possible. Newly generated 
iazardous or mixed waste is not 
?xpected from the AWR Project that 
Mould require off-site treatment, storage 
>r disposal. 

See the Waste Handling Work 
Plan for the AWR Project for 
additional information. 

Any wastes determined to be 
RCRA hazardous waste 
removed from this operable unit 
for off-site treatment, storage, or 
disposal are subject to the 
manifest requirement. 
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Category 

Treatment, 

ARAFUTBC Requiremint, + 

Exhibit 3-3. Action-Specific ARARs 

10 CFR 264, Subpart B; and 
3AC 3745-54-13 through 16. 

Deneral Standards: These include: 
Waste Analvsis (OAC 374544- 
l3J Operators of a facility must 
obtain a detailed chemical and 
physical analysis of a 
representative sample of each 
hazardous waste to be treated, 
stored, or disposed of at the 
facility p&r to treatment, 
storage, or disposal. 
Securitv (OAC 374544-14) 
Operators of a facility must pre- 
vent the unknowing or . 
unauthorized entry of persons or 
livestock into the active portions 
of the facility, maintain a 24-hr 
surveillance system, or surround 
the facility with a controlled , 
access barrier and maintain 
appropriate warning signs at 
facility approaches. 
Inspections (OAC 3745-54-15) 
Operators of a facility must 
develop a schedule for regular 
inspections. 

The material in Silos 1 and 2 are 
;pecifically exempt from the 
applicability of RCRA 
squirements. However, these 
irocedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
Nastes based on TCLP results. . 

:This requirement will be 
applicable to non-excluded solid 
Naste that exhibits a hazardous 
:haracteristic.) 

and TBC Requirements - 

Naste removed from this 
)perable unit which exhibits a 
iazardous characteristic, similar 
:o RCRA hazardous waste, must 
l e  treated, stored, and disposed 
n accordance with treatment, 
storage, or disposal (TSD) 
'acility standards. 

RCRA TSD facility standards apply to 
the design and operation of the AWR 
Project, and as such, has been reflected 
in appropriate design drawings and 
specifications, as well as operating and 
maintenance procedures. 
Representative samples of waste are to 
be collected, security provided through 
24-hr surveillance system, and 
inspections performed, as appropriate, of 
processing systems while attention to 
ALARA principles is applied to all 
appropriate AWR Project activities. 

I 

See the CFC drawings, and 
specifications, as well as the 
Contingency Plan and 
Emergency Response, 
(Document No. 624-P621-09), 
which has been prepared for the 
AWR Project. In addition, 
various AWR Project operating 
and maintenance procedures will 
be prepared prior to operations. 

19 Contract No. FSC 624 
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Exhibit 3 
ARAWBC Requirement 

40 CFR 264, Subpart C; 
OAC 3745-54-31 through 35; and 
OAC 3745-54-1 7. 

OAC 37454441 - TSD operators 
must design, construct, maintain, and 
operate facilities to minimize the 
possibility of a fire, explosion, or any 
unplanned sudden or non-sudden re- 
lease of hazardous waste to air, soil, 
or surface water which might threat- 
en human health or the environment. 

OAC 3745-5432 - All facilities must 
be equipped with an internal 
communication or alarm system, a 
telephone, or a 2-way radio for calling 
outside emergency assistance, fire 
control, spill control, and 
decontamination equipment and 
water at an adequate volume and 
pressure to supply water hose 
streams, foam producing equipment, 
automatic sprinklers, or water spray 
systems. 

OAC 37455433 - All fire protection 
and spill control and decontamination 
equipment and communication and 
alarm systems must be tested and 
maintained as necessary to assure 
proper emergency operation. 

3. Action-Specific ARARs 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

Waste removed from this 
operable unit which exhibits a 
hazardous characteristic must be 
treated, stored, or disposed in 
accordance with TSD facility 
standards. 

3CRA TSD facility standards apply to 
he design and operation of the AWR 
'roject, and as such, has been reflected 
n appropriate design drawings and 
specifications, as well as operating and 
maintenance procedures. 
Representative samples of waste are to 
De collected, security provided through 
24-hr surveillance system, and 
nspections performed, as appropriate, oi 
Drocessing systems while attention to 
ALARA principles are applied to all 
sppropriate AWR Project activities. 

Applicable OAC requirements for 
smergency preparedness and 
wevention have also been incorporated 
into the design of the AWR Project 
facilities, as well as the operating and 
maintenance procedures for the AWR 
Project. These procedures included the 
testing and maintenance of emergency 
systems. 

Crosk Reference Index 
..- - 1 ,  

See the CFC drawings, and 
Specifications, as well as the 
Contingency Plan and 
Emergency Response, which 
ias been prepared for the AWR 
Project. In addition, various 
AWR Project operating and 
maintenance procedures will be 
prepared prior to operations. 
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Van and 
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Drocedures 

ARAFUTBC Requirement ' I  - 

Exhibit 3 3. Action-Specific ARARs 

40 CFR 264, Subpart D; 
3AC 3745-54-51 through 52; and 
3AC 3745-54-55 though 56. 

OAC 37454447. Each facility 
Dperator must have a contingency 
plan designed to minimize hazards to 
human health or the environment due 
to fire, explosions, or any unplanned 
releases of hazardous waste 
constituents to the air, soil, or 
surface/groundwater. 

OAC 37455452. Contingency plans 
should address procedures to 
implement a response to incidents 
involving hazardous waste, and 
provide for internal and external 
communications, arrangements with 
local emergency authorities, and 
emergency coordinator list, a facility 
emergency equipment list indicating 
equipment descriptions and 
locations, and a facility personnel 
evacuation plan. 

OAC 37455455 throuqh 56. Each 
facility must have an emergency 
coordinator who has responsibility for 
coordinating all emergency response 
measures. 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the wastes 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
[This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

Wastes removed from this 
Dperable unit which exhibits a 
hazardous characteristic must be 
treated, stored, or disposed in 
accordance with TSD facility 
standards. 

3CRA TSD facility standards apply to 
he design and operation of the AWR 
'roject, and as such, has been reflected 
n appropriate design drawings and 
;pecifications, as well as operating and 
naintenance procedures. 
qepresentative samples of waste are to 
i e  collected, security provided through 
!4-hr surveillance system, and 
nspections performed, as appropriate, of 
irocessing systems while attention to 
4LARA principles are applied to all 
appropriate AWR Project activities. 

4pplicable OAC requirements for 
3mergency preparedness and 
)revention have also been incorporated 
nto the design of the AWR Project 
'acilities, as well as the operating and 
naintenance procedures for the AWR 
'roject. These procedures included the 
esting and maintenance of emergency 
systems. 

See the CFC drawings, and 
specifications, as well as the 
Contingency Plan and 
Emergency Response, which 
has been prepared for the AW R 
Project. In addition, various 
AW R Project operating and 
maintenance procedures will be 
prepared prior to operations. 

W 
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0 Environmental Contr 

Zlosure 40 CFR 264, Subpart G; 

OAC 3745-55-14; and 
OAC 3745-55-1 1 ; 

OAC 3745-55-1 6. 

Operators must close the facility in a 
manner that: 
0 Minimizes the need for further 

maintenance; 
0 Minimizes postclosure escape 

of hazardous constituents; and 
0 Complies with specific unit type 

closure requirements. 

All contaminated equipment, 
structures and soils must be properly 
disposed or decontaminated. 
Following closure, a survey plot 
showing the location of hazardous 
waste disposal units with respect to 
surveyed benchmarks must be filed 
with the legal total zoning authority. 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the wastes 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 

Contractor's facility must be 
clean closed, or else media 
remediation to meet closure 
performance standard. (This 
requirement will be applicable to 
non-excluded solid waste that 
exhibits a hazardous 
characteristic.) 

and TBC Requirements 

- 
Equipment or items used in performance 
of work that require decontamination are 
cleaned per approved plans. l T A  is not 
closed as part of this scope of work. 

Decontamination wastes are 
described in the AWR Project 
Waste Handling Wodr Plan. 
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Exhibit 3-3. Action-SDecific ARARs and TBC Reauirements 

ARAWTBC Requirement 

40 CFR 264, Subpart I ;  and 
OAC 3745-55-71 through 78. 

Containers of RCRA hazardous 
waste must be: 

Maintained in good condition; 
Compatible with hazardous 
waste to be stored; 
Closed during storage (except to 
add or remove waste); and 
Managed in a manner that will 
not cause the container to 
rupture or leak. 

Storage areas must be inspected 
weekly for leaking and deteriorated 
containers and containment systems. 
Place containers on a sloped, crack- 
free base, and protect from contact 
with accumulated liquid. Provide a 
containment system with a capacity 
of 10% of the volume of the largest 
container of free liquids. Remove 
spilled or leaked waste in a timely 
manner. 

The materials in Silos 1 and 2 
are specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

These requirements are relevant 
and appropriate for alternatives 
utilizing containers for temporary 
storage or storage before 
disposal. 

No hazardous material is expected to be 
newly generated from the AWR Project. 
All secondary waste is handled per the 
approved Waste Handling Work Plan. 

, I  

CroskRefererice Index 

See the AWR Project Waste 
Handling Work Plan for 
additional information. 
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Tank Systems 40 CFR Part 264, Subpart J; and 
OAC 3745-55-91 through' 96. 

Design, operating standards, and 
inspection requirement for tank units 
within which hazardous waste is 
stored or treated. 

Tank design must be compatible 
with the material being stored; 
Tank must be designed and 
have sufficient strength to store 
or treat waste to ensure it will not 
rupture or collapse; and 
Tank must have secondary 
containment that is capable of 
detecting and collecting releases 
to prevent migration of wastes or 
accumulated liquids to the 
environment. 

Requirement 
Assessment . 

. .  

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

The tanks and equipment used to store 
;ilos material in the TTA are designed 
or material compatibility and strength, 
md also provide secondary containment 
:apable of detecting and collecting 
eleases. Operating standards are to 
neet FEMP requirements; including the 
nspection of tank integrity and leak 
jetection systems that are performed by 
emote closed circuit television (CCTV) 
echnology. 

,Cross Reference index 

Design criteria for the l T A  
system is provided in the Design 
Criteria Package for the AWR 
Project, Document No. 4071 0- 
624-P622-03. Additional 
information is also provided in 
the FRD and the Process 
Descriptions (Document No. 
624-P622-20) for the AWR 
Project. 

Design criteria, operating 
standards, and inspections for 
tank treatment units will be 
relevant and appropriate for 
alternatives utilizing treatment or 
storage in a tank prior to 
disposal. 

,- * w 

I 
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Exhibit 3-3. Action-SDecific ARARs 

40 CFR 264.197; and 
OAC 3745-55-97. . 

At closure, the facility owner must do 
the following: 
0 Remove all waste residues; 
0 Remove or decontaminate all 

tank system components; 
0 Remove or decontaminate all 

contaminated soils and 
structures; and 
Manage all of the above as 
hazardous wastes. 

0 

If all contaminated soils cannot be 
removed, the landfill requirements of 
40 CFR 264.310 apply. 

These standards pertain to 
closure of any tanks and 
appurtenances used to store or 
treat Silos 1 and 2 material 
during remediation. These 
requirements are relevant and 
appropriate because 
circumstances and wastes 
subject to potential release are 
similar to those RCRA is 
designed to address. 

40 CFR 264, Subpart X; and 
OAC 3745-57-91 through 92. 

Environmental performance 
standard, monitoring, inspection, and 
post-closure care for treatment in 
miscellaneous units as defined in 40 
CFR 260.10. 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
waste based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) Miscellaneous 
units might be utilized under 
various alternatives to stabilize 
waste that is sufficiently similar 
to hazardous waste. 

I 

i and TBC Requirements 

Tanks that are used to store or treat silo 
material are not to be closed under the 
AWR Project scope of work. Equipment 
or items used in performance of work 
that require decontamination are to be 
cleaned per approved plans. 

The use of RCRA miscellaneous units is 
not proposed for the AWR Project, and 
therefore, this requirement does not 
apply. 

Cross Reference Index 

Decontamination wastes are 
described in the AWR Project 
Waste Handling Work Plan. 

Not applicable. 

25 
Document No. 624-P62210, Rev. 1 

Contract No. FSC 624 
October 23.2000 I 



Environmental Contr 

.? ' 

corrective 
Action for Solid 
waste 
Management 
Units (S WMUs) 

0 
0 
0 
I+ 
bb 
06 

40 CFR 264, Subpart S; and 
40 CFR 264.552 and 264.553. 

Corrective Action Management Units 
might be designated at the site as 
areas where remediation wastes 
(solid, hazardous, or contaminated 
media and debris) might be placed 
during the process of remediation. 

Temporary units consisting of tanks 
and container storage units might be 

waste during the process of 
used to store and treat hazardous 

Exhibit 3-3. Action-SDecific ARARs and TBC Reauirements 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RC RA 
requirements. However, these 
procedures are relevant and 
appropriate since the tm3erial 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
waste based on TCLP results. 
(This requirement will be 

waste that exhibits a hazardous 
applicable to non-excluded solid 

1 characteristic.) 

During the process of 
remediation, waste materials 
might require temporary 
management for the purpose of 
staging or treating material. 

Material is staged and stored in 
accordance with approved AWR Project 
Standard Operating Procedures (SOPS). 
Waste materials are not being treated 
under the scope of work for the AWR 
Project. Temporary management of 
waste materials is performed per 
approved Waste Handling Work Plan. 

> *  
'Cross Reference Index 

See the AW R Project Waste 
Handling Work Plan for 
additional information. 
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[This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

Category 

Zontainment 
9uilding 

Exhibit 3 

A R A M B C  Requirement. ., t. 

40 CFR 264, Subpart DD. 

Hazardous waste and debris might 
be placed in units known as 
containment buildings for the purpose 
of interim storage or treatment. 

Containment buildings must be fully 
enclosed to prevent exposure to the 
elements and ensure containment of 
managed wastes. Floor and 
containment walls must be designed 
and constructed of material of 
sufficient strength and thickness to 
support themselves, the waste 
contents, and any personnel and 
heavy equipment that operate within 
the operable unit. All surfaces 
coming in contact with hazardous 
waste must be chemically compatible 
with the waste. Primary barriers 
must be constructed to prevent 
migration of hazardous constituents 
into the barrier. Secondary 
containment systems including 
secondary barrier and leak detection 
systems must also be constructed for 
containment buildings used to man- 
age wastes containing free liquids. 

The material in the silos is 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 

The l T A  enclosure meets the 
requirements for containment buildings 
by providing a fully enclosed facility that 
prevents exposure to the elements while 
ensuring containment of the waste 
materials. Compatible materials of 
sufficient strength and secondary 

During the process of 
remediation, waste materials 
might require temporary 
management for the purpose of 
staging or treating the material. 

See sections on TTA in the 
Design Criteria Package and the 
FRD for the AWR Project. 
Additional information is also 
provided in the Process 
Descriptions for the AWR 
Project. 
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Category 

Radiation Dose 
limit (All 
Path ways) 

Exhibit 3 
. .  

3OE Order 5400.5, Chap. II, Sec. 1 .a 
:Proposed 10 CFR 834). 
The exposure of members of the 
mblic to radiation sources as a 
:onsequence of all routine DOE 
activities shall not cause, in a year, 
3n effective dose equivalent greater 
:han 100 mrem from all exposure 
Dathways. 

3. Action-Specific ARARr 
- Requirement J '  ' 

v . - - s t  Assessment ' - 

DOE Orders are identified as 
TBCs only when no promulgated 
ARARs exist, to ensure 
adequate protection of human 
health and the environment. 
Portions of DOE Order 5400.5 
were selected as TBCs to 
ensure adequate protection of 
public during and following 
remediation. 

Radiation sources within this 
operable unit might contribute to 
the total dose to members of the 
public from this DOE facility. 

may be radiological in nature; however, 
appropriate design controls, including 
shielding and layers of containment of 
the waste features that isolate workers 
and the public from these wastes, have 
been applied to the design of the 
appropriate systems. 

The law (10 CFR 835) also requires 
administrative controls to further reduce 
radiation exposure levels to as low as 
reasonably achievable (AURA). 
AIARA principles are accomplished by 
radiological protection practices such as 
maximizing distance between the 
workers and the radiation source, 
shielding the workers from the radiation 
source, or minimizing the time or 
duration of the workers' exposure to the 
radiation source. 

Document No. 624-P62210. Rev. 1 
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a 

Environmental Contr 

Category 
3 -  

ARAWTBC Requireme?! 

Exhibit 3-3. Action-Specific ARAR: 

DAC 3745-1 7-08. 

Requires the minimization or 
elimination of visible emissions of 
fugitive dust generated during 
grading, loading, or construction 
operations and other practices, which 
emit fugitive dust. 

The implementation of remedial 
action alternatives may require 
the movement of dirt and other 
material likely to result in fugitive 
dust emissions. This 
requirement is relevant and 
appropriate because the FEMP 
site is not located in an area 
subject to this regulation. 

and TBC Requirements 

Potential dust-generating activities that 
are conducted as part of the AWR 
Project are to be closely monitored for 
visible emissions, while being controlled 
using best management practices 
(BMPs) as necessary. 

For example, the use of water or other 
suitable dust suppression chemicals are 
to be used for controlling dust from 
activities associated with demolition, 
construction operations, grading roads, 
or clearing land. Open trucks are 
covered when transporting materials 
likely to become airborne. Also, soil 
stockpile areas are covered with canvas, 
plastic, or other suitable material during 
stockpiling and staging operations. RM- 
0047 contains the BAT determination for 
the FEMP site, including the applicable 
emission standards. 

r- ) ~ 

Cross- Reference - .  Index 
.r . '  

See Section 2.2, Dust Control, of 
.his ECP and the fugitive Dust 
Sontrol Plan for the AWR 
'roject, Document No. 624- 
'6455-01, for additional 
nformation. 

I 

I 
I 
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0 Environmental Contr m a n  

, 

'Category. 

Drevention of 
4ir Pollution 
Vuisance 

Exhibit 3 

A M B C  Re 

DRC 3704.01 -.05; and 
DAC 3745-1 5-07. 

Measures shall be taken to adopt and 
maintain a program for the 
prevention, control, and abatement of 
air pollution in order to protect and 
enhance the quality of the state's air 
resource so as to promote the public 
health, welfare, and'economic vitality 
of the pe?ple of the state. 

The emission or escape into open air 
from any source whatsoever of 
smoke, ashes, dust, dirt, grime, . 

acids, fumes, gases, vapors, odors, 
and combinations of the above in 
such a manner or in such amounts as 
to endanger the health, safety, or 
welfare of the public or to cause 
unreasonable injury or damage to 
property shall be declared a public 
nuisance and is prohibited. 

I. Action-SDecific ARAR 

rhis requirement is applicable to 
4WR Project activities. Some 
Iotential exists for emissions of 
adionuclides and toxic 
:hemicals to the air, which might 
tndanger individuals or damage 
xoperty. 

and TBC Requirements 

Emissions of all materials in the silos are 
minimized by using sealed hatches and 
piping. The RCS is designed to operate 
at a negative pressure. 

The RCS stack has an isokinetic 
sampling system and all discharges are 
continuously monitored for radioactivity. 
Stack alarms and backup power are also 
provided. 

See sections on the RCS and 
the HVAC Systems of the FRO. 
Also, see the AWR Project 
Environmental A U R A  Report 
and Section 2.1, Air Emissions 
Control, of this ECP for 
additional information. 

30 
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0 Environmental Contr 

Category 

Control of 
Visible 
Particulate 
Emissions from 
Stationary 

' sources 

Permit to instail 
f p m  

Ohio €PA Air 
Toxics Policy 
[used in 
conjunction 

3 1-05 (A)(3)] 
With OAC 3745- 

0 e 
0 
P 
VI 
G, 

Exhibit 3 

Fur 

3AC 3745- 1 7-07. 

3ischarge of particulate emissions 
nto ambient air from any stack of a 
;hade or density greater than 20% 
Dpacity is prohibited. Transient 
sxceedence limits are included in this 
regulation. 

DAC 3745-31-05 (A)(3). 

The Director of Ohio Environmental 
Protection Agency (OEPA) shall 
issue a permit to install if he 
determines that the installation or 
modification and operation of the air 
contaminant source will employ the 
best available technology, not 
prevent or interfere with the 
attainment or maintenance of 
ambient air quality standards, and not 
result in a violation of any applicable 
air pollution control laws. 

The current PTI re ulations provide 
the Director of OEBA with a 
mechanism to require the evaluation 
of toxic air contaminants from new 
sources. The OEPA Air Toxics 
Policy provides a mechanism for 
calculating the Maximum Acceptable 
Ground-Level Concentration for a 
toxic substance. This value at the 
site boundary will be modeled to the 
stack to determine a stack limit. All 
toxic compounds that will exceed the 
stack limit shall be controlled 
administratively or by BAT to lower 
emissions to below the calculated 
stack limit. 

This requirement is applicable to 
AWR Project activities. 

An administrative PTI is not 
required for the AWR Project. 
However, the substantive 
requirements of this section musi 
be met by em loying Best 

particulate and off-gas emissions 
durin treatment operations. 
OEP! may also require stack 
performance testing to evaluate 
controls. 

Available Tec f: nology for treating 

For toxic compound emissions 
that are calculated to exceed the 
established stack limit, 
administrative controls shall be 
implemented or emissions shall 
be controlled by implementing 
BAT for toxic emissions. 

Performance of these control 
measures may be verified 
through performance testing 
during operation. 

Particulate emissions greater than 20% 
opacity are not anticipated for the AWR 
Project. 

Air emissions are controlled via the RCS, 
which is designed to operate at a 
negative pressure and includes BAT 
such as carbon beds and HEPA 
filtration. Emission monitoring 
equipment is provided per 40 CFR 61 
requirements (see Exhibit 3-1 for ARARs 
relating to radionuclide emissions). 
Foster Wheeler is to conduct 
performance tests of air pollution control 
systems to demonstrate compliance for 
OEPA as necessary: 

The AWR air pollution control systems 
are designed and installed per applicable 
codes, standards, and regulations. 
Emission monitoring equipment is 
provided per 40 CFR 61 requirements 
(see Exhibit 3-1 for ARARs relating to 
radionuclide emissions). Foster Wheeler 
is to conduct performance tests of air 
pollution control systems to demonstrate 
compliance for OEPA as necessary. 

1 '  

Gross: Reference Index 

Information related to opacity 
requirements are discussed in 
the Fugitive Dust Control Plan 
and the AWR Operations 
Training Plan (Document No. 
624-P6315-02. 

See sections on the RCS and 
the HVAC Systems of the FRD. 
Also, see the AWR Project 
Environmental A U R A  Report 
and Section 2.1, Air Emissions 
Control, of this ECP for 
additional information. 

See sections on the RCS and 
the HVAC Systems of the FRD. 
Also, see the AWR Project 
Environmental ALA RA Report 
and Section 2.1, Air Emissions 
Control, of this ECP for 
additional information. 
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APPENDIX 5.2 

RADON CONTROL SYSTEM PERFORMANCE CALCULATION 

2 10/24/00 
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3 3  FOSTER WHEELER ENVIRONMENTAL CORPORATION 

ROJECT Femald Silos 1 & 2 AWR 
EV # 2 3 
Y&DATE KDR 10124/00 KDR 11/29/00 
'HKD & KK 10/24/00 KK 11/29/00 
,ATE IC IC 

SUBJECT RCS Performance 1 

SHEET 3 of 43 
PROJ. NO FSC-624 
CALC. NO. CA-FSC624-M-001 

RCS PERFORMANCE CALCULATION 

CRITERIA 

Location Distance (m) 
Off-Site 350 
On-Site 100 
On-Site 100 

A. Purpose of Calculation 

Limit 
0.5 pCiL 222Rn/L 
0.2 WL, instantaneous ' 
0.02 WL, weekly average 

'he parpose of this calcuIation is to develop material balance estimates across the radon control system 
RCS) of the Silos 1 & 2 Accelerated Waste Retrieval (AWR) at Fernald (Ohio). 

I 

B. Functional Requirements 

:he RCS must provide ventilation of silo and Transfer Tank Area W A )  vessel's. The RCS must chill the 
fentilation stream to improve radon adsorption and must adsorb radon from the gas stream. During some 
ihases of operation, treated gas will be recycled to the vessels. 

I. APPLICABLE CODES AND STANDARDS 

tadon-222 (222Rn) and its daughter emissions must result in exposure of less than: 

[II. METHODOLOGY 

The overall AWR and RCS operations are complex. To address this complexity, the full life of RCS 
Bperational conditions is developed and evaluated. 

The methodology employed in this calculation is to: 

Evaluate performance of '"Rn adsorption by carbon bed 
Evaluate 222Rn sources and gas concentration during: 
- Phase 1, Silo headspace concentration reduction 
- Phase 2A, Silo 1 mining 
- Phase 2B, Silo 2 mining 
- Phase 2C, TTA ventilation 
- Phase 3, Future Waste Treatment Facility (FWTF) Operation and 'ITA Ventilation 
Evaluate 222Rn in condensates 
Evaluate .. 222Rn stack emissions and their consequences 

0C)w A 9  
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1 Application of the calculation to design choices and develop the mass balance of the RCS. 

:V. ASSUMPTIONS 

The following system assumptions are to be applied. Other specific instance assumptions are stated with 
ndividual calculations as necessary. 

1. 
2. 

Gas streams entering the chiller are at 75°F and 100% RH. 
Gas streams exiting the chiller and dryer are at 36°F and 15% RH this will allow for a 4°F 
rise in temperature via conduction through the bed (Le. air exits bed @ 40OF). All 
calculations are performed @? 40°F to obtain a conservative estimate of bed performance. 
Four carbon beds (40,000 Ib each) are operated in parallel. 
Gas rates from vessels to the RCS are: 

3. 
4. 

5.  
6. 

7. 

8. 
9. 
10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 

18. 

Building ventilation to the stack is 9310 acfm at 75°F and lOO%RH 
Condensate will collect for 20 days, decay for 15 days, and be discharged or reused in the 
process. 
Filled and filling TTA tanks will have 2 ft of water on top of settled solids for shielding 
and 222Rn reduction. 
Internal diameters of silos and TTA tanks are 80 ft and 66 ft, respectively. 
Normally, treated gas will not be recirculated to TTA tanks. 
TTA tanks will have cone bottoms, 6 in drop over 33 ft radius, and domed tops with a 
height of 3 ft 6 in, sidewall height = 30 ft; tanks will be filled to a maximum of 27 f t  
s idewall. 
Exposed surface areas of Silo waste material being mined will be 1.5 times the cross- 
section of the Silo. 
Normally, treated gas will not be recycled to a Silo undergoing mining. 
NO water cover will be maintained on residues of a silo undergoing mining. 
Gas streams from the FWW will be 420,000 pCi 222Rn/L at 75°F and 100% RH. 
TTA mining will require water cover removal. 
Assumption 11 will apply for TTA mining as 1.5 times TTA tank cross-section. 
On-site worker exposure limit is at a distance of 100 m from the stack, center of plume, 
under winds of 0.5 d s ,  and fumigation conditions with an inversion lid of 200 ft. 
Stack height is 150 ft; stack discharge diameter is 3 ft. 

: ' '. : :  ./ .. 
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XOJECT Fernald Silos 1 & 2 AWR 
EV # 2 3 
Y &DATE KDR 10/24/00 KDR 11/29/00 
HKD & KK 10/24/00 KK 11/29/00 
ATE rcc 

19. 
20. 

Radon daughter concentration leaving the carbon bed is negligible. 
Negligible heat transfer from heats of adsorption will occur across the carbon bed. 

SUBJECT RCS Performance 
SHEET 5 of 43 
PROJ. NO FSC-624 
CALC. NO. CA-FSC624-FM-001 

'. CALCULATIONS 

T ("C) K, (vg) I T ("C) 
0 16.5 15 
5 13.6 I 20 
10 11.7 24 

A. Carbon Bed 222Rn Adsorption 

'he performance of carbon bed adsorption (See Ref. 2) is expressed as: 

K, (Ug) 
9.0 
6.8 
6.1 

irhere: 
c o  
Ci 
tlL2 
h 
M 
F 
K, 

I 

Outlet concentration, pCi 222Rn/L air 
Inlet concentration, pci 2 2 2 ~ ~  air 
222Rn half-life, 3.8235 days (Reference 3) 
ln(2)/tIn, 1.2589E-O4/min for 222Rn 
Mass of carbon, g 
Gas 'flow rate, Umin 
222Rn dynamic adsorption coefficient, Ug 
(pCi 222Rn adsorbedg carbon / pCi 222Rn/L air) 

- - 
- - 
- - 
- - 
- - 
- - 
- - 

Dynamic Adsorption Coefficient, K, 

a) K, as a Function of Temperature 

Data reduction of Table 3 K, data indicates that the best fit of data is found with a fourth-order expression 
of the form: 
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E V  ## 2 3 
5Y & DATE KDR 10/24/00 KDR 11/29/00 
IHKD & 11/29/00 
)ATE 

Nhere: 
T - - Temperature, Kelvin 

Regression coefficients - - bi 
bl = 1,030.4; bZ = -895,870; b3 = 2.9501E8; b4 = -2.485E10 

- SUBJECT RCS Performance 
SHEET 6 of 43 
PROJ. NO FSC-624 
CALC. NO. CA-FSC624-FM-001 

issumption 2 requires chiller gas product at 40°F 

T = (40°F - 32"F)(5WgoF) -I- 273.15K = 277.59 K 

4pplying EQN 2: 

K (40'F) = EXP - 895,870 + 2.5901E8 + - 2.485ElO] = 14.051 (x)  
277.59 (277.59)' (277.59f 

b) Ka as a Function of Gas Stream Humidity 

Reference 5 provides that K, is a function of humidity with a decrease of 30% over increasing humidity 
from 0% relative humidityf(kH) to 100% RH. 

This function is expressed as: 

K a  ( T , R H )  = K (T,15%)* [ 1-0. 3(RH;yo)) (%) OEQN3) 

where: 
Ka'(T,RH) = Adsorption coefficient at T and RH 

Adsorption coefficient at T and RH = 15% 
RH - - Relative humidity, operational 
RHO = Relative humidity, standard state selection 

= Ka(T, 15) 

Assumption 2 requires gas product at 40°F and 15% RH. 

K,'(40°F,15%) = K ,  (40"F,15%) ( 1 - 0. 3 ( 1 ~ ~ ~ 5 ) ) = i 4 . 0 ~ ~ . ( i - o . 3 ( o ) )  - 

% Ka =14.051 

K, will be limited to a value of 10.5 in this calculation. This value was determined based upon using 
80,000 pounds of new carbon (K,= 13.1) and 80,000 pounds of the Femald GFE carbon &&. 
These values of &were determined based upon testing performed by Barnebey-Sutcliffe and are found in 
Referegce 20. The above analysis was included in the calculation for information purposes. . .  

4w . 
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?ROJECT Fernald Silos 1 & 2 AWR REV # 2 3 SHEET 7 of 43 
SUBJECT RCS Performance 

BY &DATE KDR 10/24/00 KDR 11/29/00 PROJ. NO FSC-624 
CHKD & 11/29/00 CALC. NO. CA-FSC624-FM-001 

,TE 

2. Gas Rate, Adjustment for Chiller Operation 

3m sV.A.1 above, 222Rn adsorption is improved by chilling the gas stream. When chilled, water is 
ndensed and removed resulting in lower gas rates to the carbon beds with lower moisture. Assumptions 
ind 3, and Reference 6 provide: 

Table 4: Operating Stream Conditions 

(OF) (%) (ft3/lb dry air) I (lb water/lb dry air) 
H Location T RH Specific Volume 

ChillerInlet 75 100% 13.884 0.01883 
Chiller Outlet 40 15% 12.61 0.000768 

he air (dry) mass entering and leaving the chiller and dryer is evaluated as (where Q [=I volume/time and 
= out): 

ft3 - 
(EQN 4) 

lb dry air [=I 
ft3 min 

Qin min 
M ' n i r  = 7 

vinlcl lb dry air 

nd volume on exit is: 
A 

V inlet 

Tor conditions of Table 4: 

ft3 
Qin = 0.90825 * Q. - Qin and Q =-. 12.61 Ibdryair =- 

out 13.884. I n  min mnir 13.884 min 

The amount of condensate generated is calculated by difference across the chiller and dryer as: 
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:ombining Equations 4,6, and 7 across the chiller and dryer, 

here: PH20 = density of water, 2.20462 lb/L. 

3. Condensate Removal of 222Rn 

he liquid condensate will absorb radon from the gas stream. Reference 7 provides radon equilibrium 
ilubility (calculation provided in $V.C.) as: 

0.55017 pCi "'Rn 
L water - - s 2 2 2 R n . q .  pci "'Rn 

L air 

The concentration of 222Rn in the liquid is collected is: 

where: 
concentration of 222Rn in gas entering chillerldryer, pCi/L - 

C222Rn.air in - 

The activity of 222Rn in the condensate is calculated as: 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 

4nd the activity of the inlet gas is: 

nus, the activity of the gas exiting the chilleddryer is: 

he gas stream 222Rn concentration is found by EQN 13 and EQN 5 with substitpion by EQNs 12, 11,8, 
, and 10: 

28 317L 
where: "( x b d r y  air) ' '(%dry air). . A3 
Evaluating EQN 14 relative to C222~~,1,,: 

A 

v Our 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 

( ( 0.55017 pCi 222Rn 

I I  
L air 

(0.01883 - 0.000768) 
13.884ft3 28.317L 2.20462 lb 

L lb dry air ft3 

4. Carbon Bed Efficiency 

,forming EQN 1 and defining the carbon bed efficiency (q): 

13.884 ft’ 
lbdryair 
12.61ft 

lb dry air 

or varying system flow rates over four carbon beds (Assumption 3, M = 4*40,000 lb = 72,574,784 g), 
le efficiencies of the beds are tabulated in Table 5 .  



ROJECT Fernald Silos 1 & 2 AWR 
EV ## 2 3 
,Y&DATE KDR 10/24/00 KDR 11/29/00 
:HKD & KK 10/24/00 KK 11/29/00 

SHEET 1 1  of 43 
PROJ. NO FSC-624 
CALC. NO. CA-FSC624-FM-001 

,ATE 

5. Application of Chiller and Carbon Bed Analysis 

From Table 5: Qoutp,iller = 454.13 ft3/min 

500 ft3 

!xample Calculation: 
Assume Phase 1 operations 
Assume Silo headspace 222Rn concentrations of: 
- Silo 1: 252,292 pCiL 
- Silo 2: 249,715 pCiL 

lb H20 
= 0.65041- 

min 

- t  . lbH20 
- - min m(O.01883-0.000768) 3QN 8* 

m~od 13.884ft’ lbdry air 

Table 6: Source Terms and Ventilation 

[Table 21 (pCiL) 
Silo 1 250 252,292 
Silo 2 250 249,715 
s u m  500 25 1,003.3 

Vessel Q (ft3/min) C222Ro.air 

lbdry air 
’ IbH20 

L water 
= 0.29502 

lbH20 min 2.20462 
0.65041 min 

E Q N ~ * Q  Cond = 

pCi 
min pCi/L air L air min 

= 40,740.9 - - - 0.29502 L water 0.5501744 pCi/L water 251,003.3 pCi 
‘QN10&11 * AZt2Rn.Cond 

pCi pCi 
= 1.1010 * 25 1,003.- = 276,354.3- ‘(2’15 * C222Rn.Our L L 

Across the carbon beds, using EQN 16 and Table 5: 

c,= C;(l-rl) (EQN 17) 
pCi pCi 

C = 276,354.3 - - (1 - 0.999425) = 158.9 - L L 

:.For purposes of hand calculation, recirculation of the treated gas may be neglected. This recycle will bc 
included in spreadsheet forms of this equation set. .. 
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B. Evaluation of 222Fh Sources and Gas Concentrations 

SUBJECT RCS Performance e,. 
SHEET 12 of 43 
PROJ. NO FSC-624 
CALC. NO. CA-FSC624-FM-001 . 

1. Phase 1,  Silo Headspace Concentration Reduction 

Silo C (pCi/L) 
1 1.82E+07 
2 l.l3E+O7 

:he time-dependent headspace concentration of a vessel under recirculatory ventilation may be expressed 
IS: 

v (L) 
7.90E+05 
1.27E+06 

Concentration at time t, pCi/L 
Initial concentration, pCi/L 
Emission rate from materials to the headspace, pCi/min 
Headspace volume, L 
Reduction in radon across treatment beds 
Venfilation flowrate through headspace, Umin 
Decay constant, 1.2589E-O4/min for 222Rn 
Duration of ventilation, mia 

The term A+@ in EQN 18 reflects decay of 222Rn and displacement frequency with treated gas return. [ Yj 
To apply EQN 18, the emission rate (E) must be evaluated. The silos are currently unventilated. 
Evaluating EQN 18 as t -+ 4 and Q = 0, and rearranging: 

References 8 and 9 provide: 

Substituting Table 7 values into EQN 19: 
pCi 

= 1.8101 E9- 
L min min 

1,26E - 4 - 18’2E6 pci .0a76E6L. 
EsiloI - 

- 
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: & C  

1.26E-4 pCi 
= 1.8067 E9- 

5 si102 - L min min 
11'3E6 pci .1.27E6L. 7 -  

valuating EON 18 using .- 0 - \- 

:ntilation, the headspace concentrations are calculated and provided in Table 8. 
Y ventilation rates from Table 2, and Co and V from Table 7, over varying time of 

Table 8: Time Dependent Phase 1 Silo Headspace 222Rn 
t(min) I silo 1 ct (pCi/L) I Silo 2 Ct (pCi/L) 

- _ _  
10 1.66E+07 1.07Ei-07 
100 7.49E46 6.50E+06 . 9 

443,686 889,9 13 500 
1,000 254,333 286,805 
1,440 252,329 252,7 3 9 
7,200 252,292 249,715 
14.400 252,292 249,715 

I I I 

'able 8 values demonstrate steady-state concentrations are achieved in one to two days. The five-day 
ralues will be used in this Analysis for silo ventilation. 

1s seen in the example calculation of SV.A.5, above, the Phase 1, steady-state, carbon bed 222Rn exhaust 

:oncentration will be: Co = 158.9 p c x  . 

2. Phase 2A, Silo 1 Mining 

a) Silo 2 Headspace 

During this Phase Silo 2 will continue under ventilation, Silo 1 will be mined, and I T A  tanks 1A and 1B 
will be filled. 

From Table 2: 750 cfm will be treated; 250 cfm from Silo 2 
From Table 5: q = 0.993081 
From Table 7: Vsil02 = 1.27E+06 L 
Evaluating EQN 18 for this efficiency, noting that: 

250 ft3 28.3 17 L 
- 5.66E-3 - 

min 
ft3 1 0.99308 1 * - * 

min 
1.27E + 6 L 

+ 1.26E - 04 ( *.?)silo:[ min 

. I, i ._ I 
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L five-day, steady-state, concentration from Silo 2 will be: 

- 5.668-3 .7200mia 249,715pCi -(E?&?).7200min 

- e  -(l-e{ mi* I )+ L 
- 1.8067E9pCi/min/l.27E6L - 'QN l8 * CSilo2.2A 5.66E - 3/min 

b) Tank TTA 1A and TTA 1B Emissions 

The TTA tanks, unlike the initial Silo condition, will not have a clay barrier. Their radon emissions must 
,e evaluated other than by EQNs 18 and 19 directly. 

n sV.B.1 emissions of radon were evaluated from known present concentrations. At outset, these vessels 
will have no material to generate radon. Reference 10 provides emanation of radon from uraniu'm mill 
ailings as a function of radium content as: 

. i  . - 0.6pCi 222Rn/m2s 
pCi 226Ra/g E =  

Radon, with a high solubility in water, may be reduced in emission to the headspace by placement of 
water above the tailings. Reference Id provides this functionality as an efficiency in reduction: 

-0.07 1 7depeprh( in)  =1-e 
Rn.H 20 

The surface emanation rate and EQN 20 reduction may be applied to evaluate emission of radon to the 
headspace as: 

where: 
Concentration of 226Ra in the solids, pCi/g 
Area of solid surface, vessel cross-section, m2 

and a conversion of seconds/minute is required. 

- c226Ra - 
A - 
depth = height of water on top of tailings, inches 

- 

Reference Ib provides 95% confidence interval radium content of silo wastes as: 
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Silo 
1 
2 

226Ra (pCi/g) 
477,000 
263,000 

- 4 7 7 , 0 0 0 ~ C i ~ ~ ~ R a  0.6pCi 222Rn/m2s .(-. 66ft 0.3048m -0.0717 ( ~ t . ? ]  .- 60s - 
F T T A I A I B  pCi 226Ra/g 2 ft min g 

pCi 
min 

= 9.7655 E + 8 - Em1 A I B 

I 
1 '  

Booking ahead to Silo 2 waste materials: 

- 263,000pCi226Ra 0.6pCi 222Rn/m2s 
pCi 226Ra/g ETAZAI B - 

g 
pCi 
min 

= 5.3843E + 8 - ETTA~AIB 

Within the TTA tanks, with no recirculation (See Assumption 9), the steady-state concentration may be 
letermined as a reduction of EQN 18 as: 

where variables are defined as above, but V varies with the extent of fill of the tank. 

As V varies in EQN 22, the time to turn over the headspace changes allowing the concentration to change 
(increase). The range of V may be established by the design of the tanks (See Assumption 10) as depicted 
in Figure 1. 

The volume of the dome is: 
0 0 0 ~  61 
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Figure 1: TTA Tank Sketch 
I * 

3' 6" - . - . . - . . - . . - . - . . - -  

I T  

?he volume of the cone bottom is: 

- n - r 2  - h  - - n ~ ( 3 3 f t ) ~  ~(0.5ft) 28.317L =16,146L 
V C o n e  - '3' 3 ft3 

rhe volume of the sidewall area is: 

= n - r 2  - h = n -(33ft)* ~(30ft)-  28'317L = 2.9063 E 6 L  
V U p r i g h r  ft3 

The initial volume of each TTA tank is: 

= 3.007 E6L v hi ,  = v Dome + v Cone + V U p r i g h r  

4t maximum fill the gas space, Vdn, is (Assumption 10): 

(EQN 23) 

6 
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Concentrations 
C (pCi 222Rn/L) I 

For conservative purposes’(kd long term storage) a maximum (V=350,000 L) gas concentration will be 
ised. 

c) Silo 1 Emissions During Mining 

During Phase 1 operations, this vessel is operated with a clay cap for reducing radon emissions. During 
mining, the clay must be removed to excavate the tailings. The tailings will be disturbed. To account for 
these conditions, Assumption 11 provides an effective surface area of 1.5 times the silo cross-section. 
With no water cover on the Silo 1 waste and no gas recirculation to this silo (See Assumptions 12 & 13), 
EQN 21 reduces to: 

where: 
Effective area of silo waste surface, 1.5*A, m2 - A’ - 

Applying Silo dimensions of Assumption 8 and waste composition o Table 9, 
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pCi 
&i,o,,ZA = 1.2028sE + 10 - 

min 

Material Silo 1 
Yd3 m3 

Clay 47 1 360 
K-65 4,293 3,282 

Total 4,764 3,642 

teference IC provides current waste and clay volumes in the silos as: 

Silo 2 
Yd3 m3 

3,719 2,843 
41 1 3 14 

4,130 3,158 

L 

1.1473+06 
lSOE+06 
2.00Ei-06 
2.50Ei-06 
3.00E+06 
3.50E+06 
4.00Ei-06 
4.40E+06 

rables 7 and 11 values define the range of Silo 1 headspace volumes from: 
Vhit = 0.79 E6 L 
VRnal = Vhit + V,a,t, = 0.79 E6 + 3.642 E6 = 4.432 E6 L. 

1,665,166 
1,654,985 
1,640,774 
1,626,806 
1,613,073 
1,59937 1 
1,586,292 
1,575,827 

4pplying EQN 22 from Vhit to VEnal, the Silo 1 *''Rn headspace concentration varies as tabulated in 
Fable 12. Q is provided in Table 2. 
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r 

Table 13: Phase 2A Gas Streams 
Vessel Q (ft3/min) C (pCi ZZ2RII/L) 
Silo 1 250 1,665,166 
Silo 2 250 256,288 
TTA 1A 125 272,500 
TTA 1B 125 272,500 
Total 750 73 1,3 18 

or conservative purposes, the radon concentration corresponding to V = 1.147 E6 L is chosen. This 
olume represents the headspace volume when the clay cap is removed. 

d) Phase 2A Gas Treatment 

'he composite gas stream in Phase 2A, from $$V.B.2.a, V.B.2.b, V.B.2.c, and Table 2 are summarized in 
'able 13. The combined Table 13 treatment stream to the chiller is found to be 729,253 pCiL as: 

r 

The chiller outlet and carbon bed inlet concentration is: 

pCi pCi 
= 1.1010*731,318-- = 805,184- EQN l5 * C 2 2 2 R n . O u t . Z A  L L 

Applying treatment efficiency from Table 5 and EQN 17: 

pCi pCi 
L L 

CoSZA = 805,184--(1-0.993081)= 5,571- 

3. Phase 2B, Silo 2 Mining 

a) Silo 1 Headspace 

Following Silo 1 mining in Phase 2A, no ventilation of Silo 1 will be conducted. No 222Rn contribution 
will be derived from this vessel. 

b) Tank ?TA 1A and 1B Emissions 
, 



a 

e 
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luring Phase 2B, these vessels will be filled and will exhibit headspace concentrations of 222Rn of 
!72,500 pCiL (see SV.B.2.b. Table 10). 

c)  Tank ITA 2A and 2B Emissions 

luring Phase 2B, these vessels will be filled and will exhibit headspace concentrations of 222Rn of 
.50,246 pCiL (see $V.B.2.b, Table 10). 

d) Silo 2 Headspace 

1.27Ej-06 
1.50E+06 

n the manner of $V.B.2.c, the initial and final Silo 2 gas space volumes from Tables 7 and 11 are: 
1.27E+06 L - Vhit - 

Vfinal = 4.428E+06 L. 

9 16,147 
912,497 

4pplying EQN 28 with Table 9 concentrations and Assumption 8 dimensions: 

2.00Ej-06 
2.50E-406 
3.00Ej-06 
4.00Ei-06 
4.40Ei-06 

263,000 pCi 0.6pCi 222 Rn/m2 s s1.5- (8: -e 0.3048m). .n .- 60s 

t r g P W g  ft min 
28 * E s i 0 2 . 2 ~  = 

904,662 
896,960 
889,388 
874,622 
868,852 

pCi jj'SiIo2.2B = 6.63207E + 09 - 
min 

Applying EQN 22 from Vinit to Vfinal, the 222Rn headspace concentration varies as tabulated in Table 14. 
2 is provided in Table 2. 

For conservative purposes, the radon concentration of Table 14 corresponding to V = 1.5E6 L is chosen. 
rhis volume corresponds to the volume when the clay cap is removed. 

r Table 14: Silo 2, Phase 2B LLLRn I 
Headspace Concentration 
VQ I c (pci 2 2 2 ~ ~ )  

000174 



c 

e) Phase 2B Gas Treatment 

le composite gas stream in Phase 2B, from §$V.B.3.b, V.B.3.c, V.B.3.d, and Table 2 are summarized in 
ible 15. The combined Table 15 treatment stream to the chiller is found through EQN 29 to be 445,081 
XL. 

le chiller outlet and carbon bed inlet concentration is: 

kpplying treatment efficiency from Table 5 and EQN 17: 

pCi pCi 
4 o.2A L L = 490,036.2 - - (1 - 0.99308 1) = 3,390.56 - 

4. Phase 2C, TTA Ventilation 

luring Phase 2C, neither silo will contribute to the ventilation stream. The TTA components will. 
:ontribute as described in SsV.B.3.b and V.B.3.c and Table 2. These conditions are summarized in 
rable 16, with a composite gas stream concentration through EQN 28 of 21 1,373 pCiL. 

Table 16: Phase 2C Gas Streams 
Vessel Q (ft3/min) C (pCi 222Rn/L) 
TTA 1A 125 27 2,5 00 
TTA 1B 125 272,500 
TTA 2A 125 150,246 
TTA 2B 125 150,246 
Total 500 21 1,373.3 
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'he chiller outlet and carbon bed inlet concentration is: 

pCi pCi 
L L 

= 1.1010*211,373.3-= 232,722.9- ZQN15 * C 222Rn.Out.2C 

qp!yir?g treatment efficiency from Table 5 and EQN 17: 

pCi pCi 
L L 5QN 17 3 Co,2c = 232,722.9 -* (1 - 0.999425)= 133.8 1 - ' 

5. Phase 3, Future Waste Treatment Facility Operations ahd TTA Ventilation 

luring Phase 3, a treatment plant for the silos wastes returns a gas stream (Assumption 14) at 500 cfm 
vith 420,000 pCi 222Rn/L.. As the radon must be sourced, one may infer that at least one of the 'ITA 
ressels have been, or are undergoing, mining. 

:he concentration of gases during TI'A mining may be evaluated on the basis of the headspace volume 
md EQNs 22 and 28. 

lssumptions 7, 10, 15, and Vfin of sV.B.2.b yield a gas space volume minimum of a 'ITA tank under 
nining as V = 568,755 L. 

I 
r 

;or mining of Silo 1 wastes (TTA 1A or lB), EQN 27 may be applied as in sV.B.2.c based upon Table 9 
ind Assumption 16: 

66ft 0.3048 m 60 s - 477,000pCi226Ra 0.6pCi 222Rn/m2s -1.5.( i- 
pCi 226Ra/g ft  

EQN 28 E n A l A 1 8 . 3  - 
g 

4nd 
pCi 
L 

= 2,267,082- - E/V 8.18691E9 pCi/min/568,755L 
TTA1A'B*3 I [A +;] = [ 1.2589E-4 (125ft3/rnin)-(28.317L/ft3) I EQN 22 * C - 

+ 
min 568,7 5 5 L 

Clomparably, for Silo 2 waste (ITA 2A or 2B): 
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pCi 
min 

= 4.5139sE + 9  - ETTAZAI 8.3 

Q, Gas Flows (ft'/min) 

WTF I TI'A 1A I ?JTA 1B I TTA 2A I TTA 2B I Sum I Mining 

4nd 
pCi 
L 

= 1,249,985 - 4.51395E9 pCi/min/568,755L 

+ 
min 568,755 L 

1s it is uncertain which vessel will be mined first, parametric analysis using EQNs 29 and 28 result in the 
;eneration of Table 17. Supporting data is extracted from Table 16 and Assumption 14. 

Gas Conc. 
( pci 2 2 2 ~ ~ )  

Chiller I Carbon 

Table 17: Phase 3 Parametric Analysis 
9 I - -  

500 

1 

G , i n  Beds G u t  
125 125 125 125 1,000 None 315,687 8,338.0 

500 
500 
500 
C n n  

S I  125 1 1.000 I TTA 1A I 565,009 I 14,923.2 I 
I I I I 

125 125 12- - I I I 

125 125 125 -~ I I I I '  

I 

I 

125 125 125 - 1 I 1 1 -  
1 

1 *e 1 *e 1 ' I C  1 qc 

--- 
500 
500 
500 

125- 1.000 I TTA 1B I 565,009 I 14,923.2 I 

--- --- - -- 
125 0 125 125 875 TTA 1A 606,796 9,406.4 
125 0 0 125 750 TTA 1A 682,888 5,201.9 
125 0 0 0 625 TTA 1A 789,416 2,223.9 

125 I 1.000 1 TTA 2A I 453,154 I 11,968.8 I ' 

500 
500 

I 1.000 1 TTA 2B 1453.154 111.968.8 I 

0 125 125 125 875 TTA 2A 478,962 7,424.7 
0 0 125 0 625 TTA2A 585,997 1,650.9 

JUU I ILJ I 1LJ I lL3 I 1 LJ 

500 I 125 I 125 I 12s I 0 I 875 I TTA 2A I 496.426 I 7.695.5 I I I 1 -  

cinn I n I n I n I n I 500 I None I420.000 I 266.1 I 

The variance of flow rates and mining activities indicate that the peak concentrations of Table 17 are 
when only 'ITA 1A or 1B remains and is being mined. However, in terms of consequence down stream, 
the highest consequence is seen if all 'JTA tanks remain and either TI'A 1A or 1B is being mined. This is 
due to treatment efficiency degradation at higher flow rates. Therefore, this highest consequence case is 
chosen as most conservative (C,,, = 14,923 pCi/L). 
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2A- 
2B 
2 c  
3 

681.19 5 5 7  1 
681.19 3,3 90.40 
454.13 133.93 
908.25 14,923.2 1 

6. Summary of 222Rn Source and Concentration Calculations 

as stream rates and concentrations are collected in Table 18. Carbon Bed effluents are collected in 
able 19. 

454.13 

'able 18 and 19 values may increase slightly as a function of recycle in spreadsheet application. Table 18 
alues provide kernels for the recycle. However, as the effluents from the carbon beds do not exceed 
pproximately 1% of the inlet, even complete recycle will result in less than 1% growth. 

C. Condensate 222Rn Concentrations 

ections V.A.2 and V.A.3 provide for calculation of the quantity and activity of condensates from the 
hiller. Given the continuous nature of collection, short half-life of 222Rn, and the (See Assumption 6) 
me of aggregation and decay, the majority of the radon will have decayed at the time of discharge. 

luring the time of collection, the rate of change of 222Rn in the condensate is: 
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Mhere: 
End of condensate collection interval, hr tl 

At1 = Activity in condensate collected by time tl, pCi 
QCOND = Condensate collection rate, Llhr 
CCOND = Condensate activity at collection, pCiL 

Rn decay constant, 7.5536E-3hr h - 

- - 

- 222 

Following the period of condensate collection, the collected activity will simply decay until the 
:ondensate is discharged such that 

As EQN 32 is linear with respect to the product (QCOND z CCOND) one may assume a unit value for this 
product (1 pCi/hr) whereupon the activity is a simple product. For Assumption 6 durations of t1 = 20 days 
(480 hours) and t2  = 35 days (840 hours), the activity in the collected condensate at the time of discharge 
is: 

where: 

Rn activity in discharged condensate, pCi 222 A d =  

The meaning of EQN 33 is that over the 20 days of collection of unit 222Rn activities and 15 days of 
decay, 8.4948 units of 222Rn activity remain to be discharged with the collected condensate. 

The decayed activity of the condensate is evaluated using EQNs 8 and 9 => QCOND; EQN 10 => CCOND 
(as collected); Q is total QCOND over 20 days (See Assumption 6); EQN 33 => Ad. The concentration 
CDisch;lrgc = A&. The results of these calculations, using Table 4 and Table 18 input are provided in Table 
20. 

0C)Od 71 
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Check Calculation of 222Rn Equilibrium Coefficient 

Reference 7 provides the Henry’s Law coefficient (K) of 222Rn as 2,260 atm. 

Basis: 1 Ci 222Rn/L in the gas 
1n(2) NAvg ci * s  Ci SPA = - * - * = 153,841 -7- 
t,, M W  3.7ElOdis g 

Gas Phase Pressure: I ’  

.-. 22*4L ’ atm 
= 6.558747E - 7 atm p=-. 1 Ci g 

L 153,841.7Ci 222g mol 

Henry’s Law: P = K X (X = liquid phase concentration) 

6.558747E - 7 atm n (atoms)solute :. x = = 2.9021E - 10 = 
2260 atm n (molecu1e)solvent 

For 1 liter of water: 

lOOOg mol 6.02252 E23 molecule n (molecu1e)solvent = lL-----. 
L 38.01528 mol 

nzzzRn = X - n  (molecu1e)solvent = (2.9021E - 10). (3.343021E25)= 9.7101784E15 atoms 

= 3.343021 E25 molecules 

. Ci222Rn/L water - 9.7 101784 E15 atoms mol 222g 153,841.7 Ci 
= o.5501744 .-. - .. 

Ci ”’ Rn/L air L 6.02252 E23 atoms mol g 

D. Consequences of 222Rn Stack Emissions 

Evaluations of this section are intended to provide the transforms necessary to evaluate process releases of 
222Rn in relation to stated limits described in Table 1. 
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:HKD& CALC. NO. CA-FSC624-FM-00j 
)ATE 

1. General Exposure Evaluation 

The consequences of 222Rn stack release from the RCS is a function of the: 
0 

0 

0 

Gaseous dispersion. 

Activity and flow rate from the RCS to the stack, 
Building ventilation entering the stack, 
Height and exit diameter of the stack, and 

The total stack flow rate is: 
m3 

Qslflck = Qbld + Q ,  [=I - S 

Where: 
Qstack = Stack effluent rate, m3/s 
Qbld = Building ventilation rate, m3/s 
QRCS = RCS discharge to the stack, m3/s 

Under most conditions of operation, Q R C ~  is a fraction of the gas leaving the carbon beds as that flow, and 
Its 222Rn concentration, will'6e modified by makeup air and return of air to the silos or TTA vessels. 

As the active vessels and equipment are operated under partial vacuum, the building gas radon 
:oncentration may be neglected and the stack 222Rn concentration expressed as: 

The 222Rn atmospheric concentration at a point of exposure is: 

c arm = cs t f lck  ' Qsrack ' [=I 
m3 

(EQN 35) 

Where: 
Cat,,., = Atmospheric concentration at a given point, pCi/m3 
XlQ = Atmospheric dispersion coefficient for a specified weather condition, distance, and 

direction, s/m3 

With the determination of appropriate UQ values, atmospheric concentrations at points of exposure may 
be evaluated and compared to limits of Table 1. , 

2. Definition of Limits 

0 0 0 ~  '$3 
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As defined in Table 1, the off-site exposure limit is 0.5 pCi 222Rn/L at a range of 350 m. On-site exposure 
limits are in terms of “Working Levels” (WL). Reference 11 provides that: 

Working Level (WL) is any combination of short-lived radon daughters (for radon-222: 
polonium-218, lead-214, bismuth-214, and polonium-214 ...) in 1 liter of air that will result 
in the ultimate emission of 1.3~16 MeV of potential alpha particle energy. 

To appropriately describe WL units to a comparison of EQN 36 results, WL must be converted to an 
equivalent expression of 222Rn concentration. 

Application of the WL definition was presaged within Reference 12 to describe that the worker exposure 
hazard primarily lies in the concentration of the radon daughters in the air, rather than simply of the radon, 
because of inhalation and body uptake of the solid daughters. AS described in Reference 12, and because 
of gaseous filtration in the RCS, a filtered gas stream is no longer in equilibrium hetween 222Rn and its 
daughters. By Assumption 19, the daughters can be considered negligible following treatment and one 
must determine the activity of the daughters at the time of exposure due to their ingrowth. 

Applying the commercial program RADDECAY (Grove Engineering, Reference 13) to a chosen unit 
release of 1 Ci of 222Rn with a decay time of 200 seconds (Assumption 17, distancehelocity), the daughter 
alpha energy attributed by iuch a release may be determined as in Table 21. 

13.6898014 7.689801 7.688462 I (MeV/atom) I I I I 7.688462 
Daughter Alpha 

Daughter Alpha 7,1OE+13 1.65E+13 4.86E+ll 6.75E+04 
(MeVICi 222Rn 
h i  tial) 

decay) 

Total 
Ref. 

13 

3 

I 3 

I 

I 

I 

I 14 , 

As developed in Table 21, with regard to Reference 11, a gas stream with a concentration of 1 Ci 222Rn/L 
at release (and at the release point) will result in a 200 s alpha potential o f  



(EQN 37) ar(MeV/Ci/LInitial) - 8.8E13 - - 6.769E8 WL WL = - 
1.3E5MeV/WL 1.3E5 Ci 222RnInitial/L 

The atmospheric concentrations corresponding to the WL limits of Table 1 may be derived as: 

(EQN 38j 

c i  222Rn Initial/L J 
md 

ci 222Rn Initial/L J I 

With these transformations, Table 1 values may be expressed as represented in Table 22. 

I 
i 

r 
Table 22: Ambient Air Limitations 

3. On-Site Dispersion Coefficients 

On-site consequences and compliance with the limits of Table 22 require that VQ values be developed for 
application in EQN 34. The atmospheric conditions for instantaneous exposure limits (See Assumption 
17) for this analysis are those of an inversion engendered fumigation (Pasquille Class G - very stable). 

Reference 15 provides X/Q for fumigation as: 

Where: 
crosswind distance, y = 0 at center of plume, m - - Y 

- 
d 



I 
I 

(I 

0 
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LEV # 2 3 
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SUBECT RCS Performance 
SHEET 30 of 43 
PROJ. NO FSC-624 
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H - - Height of inversion lid, m 
U - - mean inverse wind speed, ds 

rable 11.3.3 of Reference 15 provides that C Y ~ , G  .2/3 CY~,F.  Figure 11.3-3 (See Ref. 15) provides C S ~ , F  versus 
listance, wherein C T ~ , F  (100m) = 4m. Thus, 

2 8 

3 3 

substituting y = 0, u = 0.5 m/s, and H = 200 ft (See Assumption 17) and O,,.G into EQN 40: 
r 1 

rhis result may be applied before establishment of actual gas rates and concentrations to determine 
allowed release rates by reforming EQN 36 as: 

Csmrk 

pCi [=I - 
S .  

Application of EQN 42 for instantaneous release and on-site exposure limits yields: 

Weekly average limits for on-site workers may be established based upon a YQ applicable to such 
exposure. For the purposes of weekly average exposures, the atmospheric conditions for this analysis are 
those of a Table meteorology (Pasquille Class F). 

Reference 16 (Screen3 model) provides the capability to evaluate low-level hourly exposure to 
contaminants released to the atmosphere. Application of the Screen3 model (see Ref. 16) with the input 
parameters of Table 23 results in a hourly gQ of : 
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Table 23: Silos 1 & 2 AWR Screen3 Model Inputs 
SimDle Terrain Innuts I Inou t Value 
Source Type Point 

Stack Height (m) 45.72 
Emission Rate (g/s) 1 .ooo 

Stack Inside Diameter (m) 0.6096 
Stack Exit Velocity ( d s )  . 1.6170 

~~ ~ ~ 

Stack Gas Exit Temperature (K) 293.0 
Ambient Air Temperature (K) 293.0 
Receptor Height (m) 0.0000 
UrbalRural Option Rural 
Building Height (m) 18.29 

48.77 
Maximum Horizontal Building Dimension (m) 48.77 
Minimum Hprizontal Building Dimension (m) 

To consider weekly averaged exposures, one must adjust the hourly dispersion factor to address the site 
meteorological joint frequency distribution. Equations D and H of Table 11.3.1.1 (see Ref. 15) provide 
instantaneous and long-term sector-averaged expressions of flQ from elevated sources. The ratio of these 
equations provides a factor to account for the varying wind conditions as: 

X/ 

Where: 

sector frequency, maximum = 12% (see Ref. le) 
distance, 100 m 
wind sectors (16) 

- f - 
- . x  - 

n - - 

The appropriate weekly YQ for weekly average exposures may be evaluated from EQNs 43 and 44 as: 



'ROJECT Fernald Silos 1 & 2 AWR 
E V  # 
IY&DATE KDR 10/24/00 KDR 11/29/00 
IHKD & KK 10/24/00 KK 11/29/00 

2 3 

)ATE IC 6 

(EQN 45) 

SUBJECT RCS Performance 3 

SHEET 32 of 43 
PROJ. NO FSC-624 
CALC. NO. CA-FSC624-FM-00 1 

.pp!ication of EQN 42 for weekly average release and on-site exposure limits yields: 

Run Options 
Met. Data 
Source Data 

Agri. Data 
Nuclide Data 

= 1.757E f 09 pCi/s . k stack' Q stack )O.OWL 

Individual type; create X/Q table 
Wind File 938 14 (Covington, Greater Cincinnati) 
Stack, 45.72 rn (150 ft); 0.93 m (3 ft) diameter; momentum plume rise at 
6.18 m / s  (-8,600 ft3/min) 
Rural, default 
Rn-222, 1 Ci/yr 

'his section's results are applied to design basis gas streams in sV.D.5, below. 

4. Off-Site Dispersion Coefficients 

r 
t 

Leference 17 (CAP88-PC model) provides the capability to evaluate low-level chronic exposure to 
adionuclides released to the atmosphere. 

Application of CAP88-PC for the Fernald Silos AWR Project with the Table 24 inputs results in a matrix 
)f YQ values for varied directions and distances provided in Table 25. 

[From Table 25, the greatest dQ is chosen to represent the direction and distance of the greatest off-site 
iose consequence. Thus, YQ for off-site application in EQN 36 is XIQoff-site = 5.020 E-07 s/m3. 
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5. Design Basis Emission Consequences 

Assumption 5 provides that building ventilation will be 9310 ft3/min. Design choice of makeup air supply 
places the makeup air entry into the treated gas stream before diversion to the TTMsilos or stack. This ' 

configuration is in contradiction to Assumption 9. However, calculations of SV.A.5 demonstrate that 
recirculation of treated gas may be neglected in hand calculation of TTA discharge gas. In spreadsheet- 
based calculations, the recycle may be easily implemented with the results for all phases of operation 
provided in §V.E., below. Using this recycle, the developments of §$V.A-V.C, above, and selection of 
RCS bleeds to the stack provide input to Table 26 (CRCS, QRCS, Qsmck, Cstack). Application of EQNs 34, 
35, and 36 yield the results of Table 26. 
Table 26 CRCS values are seen to be lower than those of Table 19. These reductions are because of the 
placement and selection of makeup air rates. 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 

Exposure Basis 
Basis Exposure, LLLRn 

On-Si te On-Site Off-Si te 
(instant.) (week1 av .) 

295.5 29.55 
4.9 1E-03 1.68E-06 5.02OE-07 

c a t *  

0.018 I 6.32E-06 I 1.89E06-- 
6.775 2.32E-03 6.93E-04 
5.890 2.0‘2E-03 6.02E-04 

L 0.155 5.31E-05 1.59E-05 
~ 33.843 1.16E-02 3.46E-03 

I 

Table 26 results and limits demonstrate compliance with allowable emissions of 222Rn regarding worker 
and public exposure. 

i 

E. Design Selections and Calculation Implementzition 

Tables 27a-31c (a, b, and c for each phase), below provide the material balances for the RCS operations 
across all phases of normal operation. Calculations are conducted in accordance with the development 
provided in this analysis. Where gas streams are being recycled, some values of concentrations will be 
notable to the reviewer as differing from specific values calculated above; such deviation is because of the 
recycling component accounted within the interative recycle calculations and heat supplied to the air by 
the fan at 10 hp (Break Horse Power basis) per 1000 ft3/min. Stream numbers on Tables 27a-31c are 
those of process flow diagrams associated with the RCS and associated W A C  contributions (see Refs 18 
and 19). 
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PHASE 1 Table 27a: Phase 1 RCS Material Balance 

r 
f 

PHASE 1 Table 27b: Phase 1 RCS Material Balance 

MAKEUP 

FUNCTIONP 
L IN PHASE 

0 0 0 ~  81 

RECYCLE AIR CONDENSATE AIR FROM 
TO HOLD-UP FUTURE 
TANKS 

TREATMENT 

138.174 

FUNCTIONAL 
N PHASE 1 TREATMENT 

AREA NOT 
FUNCTIONAL 
IN PHASE I 

12 
RCS TO STACK 

21( 
( 

21c 
50.( 

155 
0.0000135i 

73.1 

RELATIVE 
HUMIDlTYd.4  
% 
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PHASE 2A Table 28b: Phase 2A RCS Material Balance 

RECIRC OF AREA NOT PHASE 2A DURING 
FUNCTIONAL 
IN PHASE 2 

,ITA RECIRC OF 
,ITA 

HASE 2A Table 28c: Phase 2A RCS Material Balance 
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FOSTER WHEELER ENVIRONMENTAL CORPORATIOrJ 

U S E  2B Table 29c: Phase 2B RCS Material Balance 

PHASE 2C Table 30a: Phase 2C RCS Material Balance 

RELATIVE CARBON FLOW+ 
HUMIDITY BEDS MAKEUP AIR. 

INCL. FAN 
HEAT 
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HUMIDlTYd.4 

I.. n- -#. . i  Tnhle 3 0 ~ :  Phase 2C RCS Material Balance 
r _--_---- - - HAJL L b  

I I I I I I I 17 18 19 20 13 14 15 16 rREAM 

l2F-- -- IT0 FILTRATE IENCLOSURE !ENCLOSURE ~ENCLOSURI 

Ek 

RESSl 
E 

JR 

IPHASE 2C IIN PHASE 2 C  /IN PHASE 21 

.\L.L.n. a .  L 

HUM IDlTY=95 

FOR MAKE- STORAGE INSTALLED IN INSTALLED INSTALLED 

k:ND PRESSURE 1 
--.-e, 

s WC) I I I 
VARIABLE I N T E R M m N  EQUIPMENT EQUIPMENT EQUIPMEN 
FLOWAS TFLOW, ENCLOSURES ENCLOSURE ENCLOSI 
REOUIRED DECAYED BY NOT S NOT NOT 
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'ROJECT Fernald Silos 1 & 2 AWR SUBJECT RCS Performance ' h  - 
E V  ## 2 3 SHEET 41 of 43 
3Y &DATE KDR 10/24/00 KDR 11/29/00 PROJ. NO FSC-624 
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, 

PHASE 3 Table 31a: Phase 3 RCS Material Balance 

I 

HUMIDlTY=6% 
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’ROJECT Fernald Silos 1 & 2 AWR SUBJECT RCS Performance 
IEV # 2 3 SHEET 42 of 43 
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)ATE K F  

Table 32c: Phase 3 RCS Material Balance HASE 3 

.9% PHASE 3 REQUIRED NOT S NOT NOT 
FOR MAKE- INSTALLED IN INSTALLED INSTALLED 
UP AND PHASE 3 IN PHASE 3 IN PHASE 3 
PRESSURE 

t CONTROL 
r 
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4 
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' 5  

6 7  

ATTACHMENT A 

Criteria : 

A1 toA21 

The purpose of this calculation is to analyze existing and proposed stormwater drainage 
for the Silos 1 & 2 project area at the U.S. Department of Energy facility in Fernald, Ohio. The 
calculations are developed to ensure the existing FEMP Stormwater System (SWS) together with any 
improvements and modifications required to support the AWR project meets the specific 
requirements of the Technical Requirements Document (TRD). Design and analysis includes 
calculations of pre- and post-development storm flows to determine the change in flow and loading 
to the existing AWR project area storm drainage system and to determine the need for modifications, 
if necessary, to the existing SWS.. 

Specific requirements for the Storm Water System (SWS) are listed in Section 2.3.2.1 of the 
Technical Requirements Document (Reference 7) and are attached as part of this report. This 
calculation supports the Storm Water System Drainage Plan submitted for EPA Approval Drawings 

Drawing 66FCD005 has been deleted and is not part of this 6FCDOO1 through 66FCD006 . 
@ac kage. 
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Revision 2 ’ .  Sheet 37 or-‘ 7 
By I Date /n~;r/ H/+I Project No: 2122.0308 
Ch I Date l , /~L ‘ ;c ; . ,  Calc: CA-FSC624-FC-001 

7? Applicable Codes, Standards and Regulations: b. - 
1. Location and Design Manual Volume 2 - Drainage Design. April 1992. Ohio 

Department of Transportation (ODOT). 

2. Standard Specifications for Transportation Materials and Methods of Sampling and 
Testing. - Seventeenth Edition, 1995. American Association of State Highway and 
Tr an sport at i on 0 f fi c i a1 s (A AS HTO) . 

3. Construction and Material Specifications, January 1997. Ohio Department of 
Transportation (ODOT). 

4. Rainwater and Land Development (Standards for Stormwater ‘Management, Land 
Development and Urban Protection), Second Edition, January 1996. Dan 
Mecklenburg, Ohio Department of Natural Resources (ODNR). 

Methodology: 

The rational method. Q = CIA, will be used to determine storm water runoff for each 
drainage area. Then *Manning’s equation ( V = 1.49 x RO.(” x So‘ / n ) will be used to 
determine the capacities for concrete drainage channel segment around Silos 1 and 2.. 
Manning’s equation can be applied to ditches and culverts equally to deteimine velocity. The 
distance from the K-65 trench to the drainage culvert south of the drainage areas is 
approximately 250 feet. Time of travel is approximately 4 minutes for each drainage area at a 
general slope of .01 ft/ft, so a duration time of ten minutes is used to obtain rainfall 
intensities. Rainfall intensity for 10 minutes of a 10-year stoim is approximately 5.4 inches 
per hour 6.6 inches per hour for the 25-year storm (Reference 4). 

. 

Assumptions: 

1. The existing FEMP SWS in the AWR Project Area currently meets the technical 
requirements for the SWS as specified in the Technical Requirements Document (TRD) 
Reference 7. 

2. Site Layout and Grading will be revised as necessary to facilitate existing Project Area 
drainage per Final Construction Drawings. 

3. Activities related to the AWR Project are not anticipated to generate contaminated storm 
water.. However, Areas 7 & 8 are located within “potentially contaminated’’ areas as 
designated by FEMP and therefore stoimwater from these areas will continue to be 
collected by the existing concrete perimeter ditch system and conveyed to the Bio-Surge 
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lagoon for handling by the cxisting site SWS as “potentially contaminated” stormwater. 
This is consistent with the currently acceptable approach. 

4. Capacity calculations for Areas 1, 2, 3 ,4 ,  & 5 are based on 2 headwaters (i.e., 24 inches 
of stormwater above the invert of a 12 dia. pipe), at discharge culverts CB-01, CB-02 and 
the 18“ dia. storm pipe located in the southeast portion of the east perimeter trench. 

’ b, - 
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Applicable Background Data: 

Sheet 4 m ~  7 
Project No: 2122.0308 
Calc: CA-FSC624-FC-001 

1. Waste Pit Area Stoimw/ater Control, EH&S Improvements project, A.M. Kinney Inc, 
(Revision 0. CFC, December 1990), Revision 1, As-built, August 1993: 

a 

a 

a 

Drawing 40A-4445-G-00055, Location Plan, 1”=100’ 
Drawing 40A-4445-G-00056, Site Plan, 1”=100’ 
Drawing 40A-4445-6-00057, Grading Plan #1, 1”=100’ 
Drawing 40A-4445-G-00058, Grading Plan #2, l”=lOO” 
Drawing 40A-4445-G-00063, Trench Drain Profiles. 1”=33’ H and 1”=10’ V 
Drawing 40A-4445-G-00065, Site Details, scale as shown 

2. Drawing 94X-5900-6-00898, Civil Utility Plan, Layout of Utilities and Tie-ins, Parsons, 
Revision 5 ,  As-built, September 1997. 

3. Underground Utilities, Fernald Environmental Restoration Management Corporation, 
April 1998: 

e 

a 

Grid 31A, Drawing 22A-5500-P-00804, Revision 6, 1”=60’ 
Grid 31B, Drawing 22A-5500-P-00805, Revision 7, l”=4O’ 

4. Silos Infrastructure Project, Fluor Daniel Northwest, Project 403 15, cas-built 
eventually>, <later 1999>: 

Drawing 94X-6100-G-02210, Plan & Profile #1, l”=SO’ H and 1”=5‘ V 
Drawing 94X-6100-G-02211, Plan & Profile #2, 1”=50’ H and l”=S’ V 
Drawing 94X-6100-G-02212, Plan & Profile #3, 1”=5@ H and 1”=5’ V 
Drawing 94X-6100-G-02213, Cross sections #1, 1”=10’ 
Drawing 94X-6100-G-02214, Cross sections #2, 1”=10’ ’ 

Drawing 94X-6100-G-02215, Cross sections #3, 1”=10’ 
Drawing 94X-6100-6-02216, Cross sections #4, 1”=10’ 
Drawing 94X-6100-G-02217, Cross sections #5, 1”=10’ 
Drawing 94X-6100-6-02214, Trench Drain Profiles, 1”=33’ H and 1”=10’ V 
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I References : 3 3 8 1  - h. - 
I 1. Hydraulic Design of Highway Culverts, FHWA Hydraulic Design Series No. 5 ,  Federal Highway 
I Administration, September 1985. 

2. Soil Conservation Service Technical Release No. 55,  Urban Hydrology for Small Watersheds. 
1986. 

3. Technical Paper No. 40, Rainfall Frequency Atlas of the US for Durations From 30 Minutes to 
24 Hours & Return Periods From 1 to 100 Years, Weather Bureau, May 1961. 

4. NOAA Technical Memorandum N W S  Hydro-35, Five- to 60-Minute Precipitation Frequency for 
the Eastern and Central United States, National Oceanic and Atmospheric Administration, June 
1977. 

5. Construction Castings, Neenah Foundry Company, Catalog “R”, 1 1’’ Edition, Neenah 
Wisconsin. 

6. RFP No. F98P168407. Part 7, Technical Requirements Document (TRD), Revision 1. Febniary 
1999. .Contract FSC 624, Silos 1 and 2 Accelerated Waste Retrieval Project, Fluor Daniel 
Fernald (FDF). 

7. RFP No. F98P168407. Part 6, Statement of Work (SOW), Revision 1, February 1999. Contract 
FSC 624, Silos 1 and 2 Accelerated Waste Retrieval Project, Fluor Daniel Fernald (FDF). 

Calculations: 
The AWR project is divided into 8 sub-areas consistent with the overall 

drainage plan and topography of the site (see Drawings 66FCD001 through 
66FCD006). 
Area # Pre-development runoff Post-development runoff Outlet capacity 

(see attached calculations sheets in Attachment A) 

1 2.81 cfs (to the east) 4.09 cfs + 3.16 cfs = 7.25cfs 14.0 cfs 

2 1.88 cfs 2.35 cfs 11 .o cfs 

3 1.56 cfs 1.94 cfs 11.0 cfs 

4 2.35 cfs 4.58cfs (3.16 to the east) 11.0 cfs 

I 

5 . 2.40 cfs 3.00 cfs 11.0 cfs 

6 0.86 cfs NIA NIA 

7 13.39 cfs (silo area) 13.05 cfs (silo area) 53.2 cfs 

1.12 cfs 1.12 cfs 
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Stormwater from Area 7 is ultimately conveyed to the Bio-surge lagoon by an existing 
concrete perimeter ditch and a 21” dia. Culveri. The northeast quadrant of Area 7 drains to 
the concrete perimetcr ditch and north to the lagoon. The southeast and southwest quadrants 
drain to the 21“ dia. RCP via the concrete perimeter ditch and catch basin outlet at the road. 
The northwest quadrant drains to the 21” RCP via a trench drain crossing the perimeter road. 
The iiiniting flow of the concrete perimcter ditch surrounding the Silos occcrs from the K-65 
ditch north to the lagoon due to a 0.5% slope through this area. Increased slope translates to 
greater capacities. The capacity of this section of perimeter ditch is 41.7 cfs. The capacity of 
the 21” dia. culvert pipe, at 0.5% slope, draining the-rest of the concrete perimeter ditch is 
11.5 cfs (see attached nomograph. sheet A13 of A19). The total stoimwater outlet capacity 
for Area 7 is 53.2 cfs and no other sub areas drain to Area 7. Area 8 is subject to minimal 
grading and construction activities which will  not alter the existing SWS drainage for this 
area. Area 6 will  be subjected to minimal grading and construction activities and the storm 
water drainage from this area flows along and away from the K-65 trench to the north and 
does not contribute runoff to either CB-01 or CB-02. Areas 1 through 5 are calculated using 
the Rational Method. From the K-65 trench to the south perimeter ditch is approximately 
B O ’ ,  therefore overland sheet flow has not transformed into shallow trench flow. Time of 

z Sheet d c~ 7 

c&‘ [ , ) / 1 c ~ p 5  Calc: CA-FSC624-FC-001 
@]YA I I Project No: 21 22.0308 

travel (Tt) was calcul?ted at 0.06 hours using the TR 55 Method which uses a 2 year, 24-hr. 0 rainfall. 

Conclusions: 

The construction of the Silos 1 and 2 AWR Project will proceed in phases within 8 specific 
project drainage areas. The Stormwater Drainage Plan presented on Drawings 66FCD00 1 
through 66FCD004 and Drawing 66FCD006 represents an overall plan to convey stormwater 
consistent with the TRD requirements and to prevent siltation and erosion for the entire 
project duration as well as the permanent stoimwater drainage configuration. The 
calculations show the capacity of the existing SWS is adequate to handle the Post- 
development flows resulting from the Project activities for each of the 8 project areas. A 
total of nearly 8.0 acres will be disturbed during the construction of the project. Over half of 
this area will be minor grading with less than 1 foot of cut/fiII in designated clean areas. 
Major earthwork will be required to construct foundations for the buildings, superstructure, 
and silo excavation. However, proper soil and erosion control, and other protective measures 
consistent with the specific requirements of the TRD will be employed. This should prevent 
contaminated stormwater from leaving the site. In addition, stormwater generated during 
each phase of excavation will be handled by the existing perimeter ditches. The two existing 
storm drainage culverts at the southern perimeter road provide sufficient capacity to handle 
the runoff from Areas 2 & 3, surface runoff from Area 4, and Area 5. The roof drainage 
from the TTA Building will be directed to the Eastern Perimeter drainage ditch by way of the 
existing, unused 12” stom pipe and then through the proposed 18” pipe into the detention 
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basin at the southeast portion of the Site. During constniction of the TTA and RCS 
buildings, storm water will be removed from the excavation from a sump and pumped to the 
existing manhole in Area 4 and then to the east perimeter ditch. This will also bc the method 
for removing stormwater when the slabs are being placed. The inlet and outlet protection at 
the ends of the pipes will remove the little amount of sediment involved in this procedure. 
The inlet and outlet protection wi l l  be maintenanced as noted on the drawings and in the 
Specifications. The post-development runoff is greater in each of the five areas, with 
diversion of the roof drainage through the existing storm drain to the perimeter ditch to the 
east the stormwater ninoff into the perimeter ditch to the south increases only slightly from 
8.19 cfs to 8.71 cfs. A 12” culvert pipe at two headwaters is capable of 5.5 cfs of flow, 
therefore the 2 12” dia. pipes in the south perimeter ditch have a combined capacity of 11.0 
cfs. The 18” culvert pipe at the east perimeter at 2 headwaters is capable.of 14.0 cfs of flow. 
The assumption is that this drainage system was originally designed to handle the flow from 
the area of the new TTA building. Since all the developed areas are to be treated with a 
gravel sut-face over a geotextile fdbllc, the chance of siltation and erosion in these areas is not 
considered to be significant. In  the Silos 1 and 2 area, the configuration shown on the 
c grading plan is the worst case scenario of Phase 1 grading. As excavation progresses to the 
Phase IIA and IIB grading, the erosion control measures will remain in the same 
configurations as shown for the Phase I excavation. The silt fence directs any narrow channel 
flow generated during a design storm from the southeast and southwest quadrants to the 
sedimentation basins at the southwest comer. These quadrants represent an area of 0.66 
acres. In order to hold the equivalent sediment amount of 0.67 cy per acre, these sediment 
basins have been designed to hold a storage capacity of approximately 50.0. Other areas 
around the silos are bounded by gravelled areas with silt fence protecting the concrete 
perimeter ditch from siltation. Further soil and erosion control measures will be deployed as 
noted on the Stormwater Drainage Plan Drawings and in the Construction Specifications. 
Proposed modifications to the existing SWS are also shown on the Drawings and are made to 
facilitate existing drainage paths on the site. 
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E n ~ i o m c n t a l  releases shall be avolded to the extent pors!bte. Any rpIIb 01 other 
unplanned releases to  the environment shad( k h e d i a t e f r  reponed to FDF and deaned 
up to n-dddze the release of cqmuninants to the envlroncnent 

(jmited stomwater control f ad i t i es  shall dc provided to  the Contractor for the cdlection 
of stormwater from the Contractor's process r a w  location. Existing stormw6ter 
mud feerruer and fadlities urc shown on the fotlowtng: the topographic map i l lustrated 
ic\ 
1.41, and &- 94X-69000Qo898 (Pm 7 - S e d m  1.41. The COftUSci~, utlng 

64 ( A p p ~ d k C  - Sealocr C a ,  4OA4455G-ooO56 (Part 7 - Sedoc\ 

assigned FDF persomel. shall malntaln thlt system una WOject corr\pletbn. h partiarlar. 
the Contractor shan rnaintaln the drainage ditches and othcr'stormwatu a p p v r t e ~ m e ~  in 

pcoject u c a  h i qtannff that ensures continued O P U S ~  of the SWS pursuant to its 
dcslgt't rtandwds. Foc example. any sediment bundvp that affects run-off flow M o w  
design capachier shall be removed and managed by the Contractoc. 
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TaMe 2-9 provides system requirements for the SWS. Regulatory requirkenu for the 
convd of stormwater are listed in the ARARs In &pen& B. 

.I- Table 2-9 Stormwater Syst- Requirements - 

sws-002 

i 

SWS-006 

SWS-008 

sws-010 

Zrwlde wntrdled stormwater dcstnaoe, odlecdon, and Segregation of 
xmamlnated stormwater from mcontqdnated Gqdds. 

h s w e  that drainage basIns, cucbs, and catch or.retention basins 
m e  effident and adequate dmhage. 

M e  that t h e  exidng drainage pattern is malntalned by providing 
=~lverts (or other controls) as needed for the -8 RCS,'and*e 
ITA, wt;\ich we located 111 poterrtidy contarnhated area, 

Ensure that AASHTO and ODOT btandards for paving8 surfacing 
nethods, materials, and design &e observed. Where confIict exists 
Detween the AASHTO or ODOT standards and the ODNR Rainwater 
a n d  Land Development manual, the ODNR manu& s h d  take 
xecedence. 

Ensure that appropriate design storm events for Hamilton County are 
us& in deslgnkg new dveru8 analyzing existing cu~verts and. 
M d f y i n g  drainage differences, maht!mance ProMems, and other 
Impacts caused by changer in the current system. 

Stormwater management tyrtems for r - n d ~  mtatnnent areas 
for K-65 mated4 wastewater, hazardous E u t r t t ~ c o  or hauvdous 
material tanks, and corrtsndriated stcxrnm~ thaEl be dedgnad foi 
the 26-ycar, 24hour storm Stomwater contds for atl other 
unooc.ltsmtc\ated r t o r m ~ . W  bc designed for the IO-yw, 
24hourstorm. 

Instau erosion matting, check dams, riprap fining, or other methods 
specified in the ODNR Rnhwater and Land Development manual 
(Part 7 - Section 5-01 to  tiinit eros~on, as appropriate to  control 
excessive stormwater velocities. 

Through design, minimize the use of stone or other materials needed 
to control erosion in the diiches. . -1 - 
Ensure that the road side ditches do not OViertop the roads for the 
design S t m .  

Indude measures to  midmize and mitigate erosion and sediment 
transport io the runoff cocrtrds from the distributed areas. 
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Table 2-9 Stomwater System Requlrementb . .  

swS-013 

SWS-014 

sws-015 

- 
SWS-016 

1 -'8 

)etIgn storm drahage In accocdancq yith t he  ODNR Ra!nwater and 
and Development manual. 

hure that draInage is by open ditch s y s t k ,  and make use of. 
:xisting drainage structures such as culvkts and catoh basb when 
msslMe. * 

M i M a e  ditch size by flooding the road shoulder if necessary. 
~~ 

'erform r ide slope and ditch design in accordance with the ODNR 
binwater and Land Development manual. Ditch checks may be 
,laced where required. Ditch deslgn shall not impact nearby ' 

rnderground utilities. 

%sure that earthwork confork t o  ODNR Rainwater and Land 
Ievelopment manual standards and cc5mplies with the FDF waste 
nanagement standards, discussed in Se'ction KO.  

h r e  that design changes and-temporary modifications prevent 
zrosion and control sebiment during and subsequent t o  construction. 

Us- read or mulch, rtakTae areas dirtwbed during'constnrctr 'on 
that are not surfaced oc coveced with riprap. Ensure that 
revegetation, seeburg,' and SOU #ipp(ementb confocm to ODNR 
Ratnwater snd Land Devt4opmnt manual standards. 

Ensure that open course rtwmwatw drainage chaMelt have low 
velocities that are nonccodve and Amh sediment acwmulation. 

. 

Enswe that construction areas and exposed soil, unworked and left  
exposed for thirty days or more are seeded per ODNR Ralnwater and 
Land Development manual standards and FDF waste management 
requirements. 

Contaminated stormwater shsP be contained and characterized prior 
to discharge tothe A W  facility. Contaminated t t m w a t e r  Shall 
meet the wastewater acceptance criteria in Table 2-10a and other 
requirements identified m Section 2.3.2.2 for wastewater including 
the limlt on f low prior to discharge to the A W  faciliiry. 
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1,500 2,400 I- 2,000 

0.13 10.2 
Fig. 11-6. Flow in pipes (Manning’s 
struction of Sanitary Storm Sewers,” 
Engineering Practice, No. 37, 7 970.) 

(3 0 4) 3 i‘ ?i 

71-2 Peak Flow Formulas 513 

0.6 

0.008 

0.005 
0.006 
0.007 

0.0 1 

0.9 
1 .o 

0.4 
0-3 

0.2 

0.1 
0.08 
; 0.06 
7 0.0s - 0.04 

* * * 9  c 0.00003 
c ‘u p0 ~0.00002 

.- 2 2  
L) 
0 0 .oooo 1 

0’.000008 
0.000006 
0.000005 
0.000004 

d 

h L 
v 

4 
_- . . .  3!:: 5 -1 

formula). (After “Design and Con- 
ASCE Manuals and Reports on 
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NOTES 

1. SEE ORAWING 0SFcM)Il FOR NOTES AND LEQNO. 

2. DRAINAGE AREAS AT THE SLO'S AM) NORTH AN0 WEST OF THE PERIMETER ROAD 
DRAIN TO THE WfST TO AN EXISPNG CWCRETE SUMP. THE CONMTE SUMP CONTAINS 
A 12' OIA FORCE MAIN TO THE 810-SURQ LACOON. 

5. DUNAGE oEmiPnw W N T  AREA OF ORIJNAE 

1 EXISTING STORMWATER BASIN AT 18'0 O U N T  
EXISTING STORMWATER BASIN AT CB-01 

2 CRAKL LOT EXISWC STORMWATER BASIN AT tB-01 
PROP093 ROOF DRUNAE TO 18'0 3 4 

5 sOUlHOFmo1 12 IN. W N T  FROl CB-02 
6 TTA CONTROL AREA 
7 

C R A V U  LOT 

LAIOOWN TTA AND RCS AREA euiLMNGs - w m s  
O U N T  EAST Cf AREA 1 

EXISTING STORMWATER BASN NORTH OF K-65 lRENCH 
CONCRETE SVUP TO BIO-SURE LAGOON 
CONCRETE SVUP TO BID-SURE LAGOON 
EXISTING ST-ATER BnslNS 

SILOS 1 AN0 2 - PERINTER lRENOl 

8 9 SILO ALL O M R  4 - PEmartR *REAS WTsloE TRENCH PRRECT 

4. DRAINAGE AREAS 7 &. 8 

5. ALL OTHER ORAINAGf AREA RUNOSFS HAVE B E N  CMCULATEO UYNG A 10 EAR. 24 HOUR STORU. 

6. STOfW (OONR) WATER RAINWATER CONTROCS AN0 LAN0 FOR ALL x v .  AREAS RAN. W.L E BASED C+4 MI0 OEPT. OF NATURAL RESOURCES 

RUN- B n N  C A L Q h A m  UYNC A 25 sa. 24 H m  STORM. 

7. THE WITHIN AM THE STORYWATER MOMDVAL ORAINAQ DRAINAGE AREAS PLAN ACCOUNTS AS FCUOwS: FOR ANY ~ ( A N G E S  FROM PHAYD m s m c n m  

a REFERENCE CALaRAncw NO. CA-TX~~~-FC-WI. 

STORMWATER LEGEND 
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NOTES: \ ,  7 3387 
1. pE ORAMNG 05FQXIll FOR GENERAL NOTES AND LEGEND. 

2 FfNQ TO BE INSTULU) AT THE BOTTOU OF ALL 
DISIURBEO SLOPES. AN0 FOLLOW CONTOUR. 

t a R  YAl l lNG AND NATURAL KCETATION. 
3, WLVERT ENTRANCES AN0 EXlTS TO BE PROTECTED BY 

4. AREAS D(STLlRBE0 BY EXCAVATION ACl lWlES *RE TO BE 
YEOEO AND YULCHEO W M I N  7 OArS. 

NEQSSAFY UNTIL VEGETATION IS ESTABLIDIED. 
5. OYERSEEDINC AN0 RESEEDING ARE TO BE PERFWUED AS 

6. SLT IS TO BE REIJOMO FRW DlVERSlON OITDIES AND 
mi FENCE INSTMEO AS REWIRED BY ME swmC*nws 
AND AT nc END OF umsmcncu. 

7. REINFORCED SILT FENCING 6 TO INSTALLfO AROUND CATCH 
WINS hS SPECIFIED ON P*GE 125 OF THE OONR RAINWATER 
AN0 LAND OMLOPUWT t&wLlu- 

8. EROSION CONTROL MEASURES ARE TO BE INSPECTED 
MEKLY AND WIMlN 24 HOURS OF A 0.5 IN01 RAINFALL 

9. REYEDlAnON OF PROWEMS IDENTIFIE0 IN ME INSPECTION 
ARE TO E cOMPLUED iWlHiN 21 iiW. 

io. AWR PROJECT A c n v n E s  w NOT s ~ ~ c * N n y  ALTER 
EXlSTINC DRAINACE PAlXRNS. 

11. M E  TTA BUILDING AREA ROOF DRUNACE WILL BE 
DlRECTED TO ME EXlSTING 12’ STOaY DRAIN M l E Y  AT 
THE NORMEAST scnw OF ME BUWNC. 

12. ERWON AND SLTATION’INTO nlE CONCRETE DlbNNEL IS 
TO BE PREMNTED. 

STORMWATER LEGEND: 

@ DRUNAGE AREA 

- DRUNACE AREA BOUNOARY 

. - FLOW DIRECTION 

PROPOSED CLEANCUT 

--- P W O S E D  SILT FENCE 

STATE OF 
W O  NORTH 

(NAD 63) 

t 
4n 0 40 80 



t 

N 480400 

INV 569.08 
N 480200 

EXIST. 
CB-05 

NOTES: 
I. YE ORAW~NC OsFCoaii FUR GENERAL NOTES AND LEGEND. 

Z SILT FENCE TO BE INSTALLOD AT THE BOTTW Of ALL 
OlSNRBEo SLOPES, AN0 FOUOW toNTOVR. 

3. CULVERT ENTRANCES bN0 WITS TO BE PROECTEO BY 
IXNR YATTP(G AND NATURAL y E c m n m .  

TO SPEC scrim 02924. 

NECESSARY UNTIL mmnw n ESTABUO~). 

SILT FENCE LNSTMLD AS R E w m  BY THE smmunws 

4. AREAS SEEOEO OISTURBEO AN0 UULCUED BY EXCAVATKW WITHIN 7 OATS. AcnwnEs REFER NX TO BE 

5. OMRSEEOING AND R E S n W C  ARE TO BE PERFORNO AS 

6. SILT n TO BE REMOVED FRO*( DIVERSION DITCHES *NO 

AN0 AT THE END OF CONSIRVCTIW. 

7. REPFORCED AS SPECIFIED YLT FENCING ON PACE TO BE 125 INRULE0 OF THE -NO ODNR RCJNWATER CATCH 

AND LAND OMLOPVENT UANW 

a ERWQN CO(IROL MEASURES ARE TO BE INSPECTED 
WEEKLY AN0 WlTHlN 24 HOURS OF A 0.5 INCH RAINFALL. 

0. FSFOlA'I loN @F PROBLEMS IDENTlFED IN WE INSPECnW 
k < T O  BE COMPLETED W I N  24 HWRS 

io. AW PROJECT AcnwnEs DO NOT s m m w n y  ALTER 
EXlSnNG DRILNAQ PATTERNS 

11. SEE 66F-7 FOR STORY ORNN PROFILES 

IZ ALL EROSON w m a  MFASURES WL BE BE INSTIUCD 
AT THE BEQNMNC OF EXCAVAllON AND MAJNTUMD FOR THE 
WRAnON OF THE PRWECT. 

STORMWATER LEGEND: 

@ ORNNAQ AREA 

- MIAlNAQ AREA BOUNDARY - FLOW mcnm 

PROPOSEOAREADRADl 

PRopOKD WOWALL - 

STATE OF 
OHIO NORTH 

(NAD 83) 
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PERIMETER ROAD 
1 

- 
Y -+- \ I \ \  1. SEE ORAWG OYCOOll FOR GENERAL NOTES AN0 LEGEND. 

2 SEE ORAWlNCS 1oFSOWl MOUM 1OFSOOO5 F W  
SJPERSIRUCNRE cwcunm ANO uoomunw. 

1. SLT DISTURBED FfNCE AWES. TO BE INSTMLEO AN0 FOUOW AT M E  CONTOUR BOTTOU OF ALL 

4. WLVERT ENTRANCES AN0 EXITS TO BE PROTECTED BY 
COR UAmNG ANO NATURAL VEGETAIU)N. 

5. AREAS DISTURBED BY EXCAVATION ACnWnES ARE TO BE 
SEEOEO AN0 U U L M O  WlMlN 7 OATS 

6. OvERSmDING AN0 REmOlNC ARE TO BE PERFORMED AS 
NECESSARY UNTa MGETAnON IS ESTABUP(E0. 

7. SILT IS TO BE REUOVED FROM OIVERSION OlTMES AN0 
sLi  FENCE INSTALLED AS REWIRED BY ME SPEcmmnoNs 
ANO AT THE END OF C p I s m c n o N .  

B. REINFWQD SILT FENONC OS TO BE INSTALLED AROUND 
CATCH BASNS AS SPECIFIED ON PACE 125 OF THE ODNR 
RAINWATER AN0 M O  DEKLOPUENT UANUAL 

10. EROSION CONTROL UEASURES ARE TO BE INSPECTED 
REEKLY AND WIMIN 24 HWRS OF A 0.5 INCH RAINFALL 

11. ARE RWEMAnON TO BE COUPLETED OF PROBEUS W M l N  IOENnFIEO 24 HOURS. IN THE INSPECnON 

i z  AWR PROJECT AcnMnEs 00 NOT siminwny ALTER 
EMSnNC DRAINAGE PATTERNS 

13. Tw TTA B W N C  AREA ROOF DRAINAGE WlU BE 
OIRECTED TO THE EXISTING 12' STORU OPAN S'ISTEM AT 
m~ NORTHEAST sEcnoN OF ME BUILDING. 

14. EROSION AN0 SlL lAnW INTO THE CONCRETE OlANNEL IS 
TO BE PREVENTEO. 

AT THE BEGINNING OF EXCAVATION AN0 YAINTAINEO FOR ME 
15. ALL ERoslON CONTROL UEASURES MU BE BE INSTALLED 

m A n w  OF THE PROJECT. 
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SmNE BEDOING 
D.O.T. 17 

STORM PIPE BEDDING DETAIL 
NOT TO 5w 

CONCRETE iwAm DNERsON 

., WATER DIVERSION DETAIL 
NOT TO SClsE 

.. . 
- 

I 

6 5 

NOTE 
tRour A N W  SPACE BElwaN WKL AN0 PlPE Wmc NON-PWNK UoRTrsl 
TO ENSURE A WATERnCWT YK OR U Y  NEOPRENE 8ooT WlTH COYPRESSPI 
RWC: CLAMP BOOT TO PlPE WlTH nAlNLas STEEL C W .  

PRECAST CONCRETE AREA DRAIN DETAIL 
NOT TO SCALE 

PM: QEANOUT. 
N R N  #2-1400 NL 
OR EWIVALENT 

A L l P V C I S s o I . 8 0 -  S T U D 1 7 8 5  rv 
STORM DRAINAGE CLEANOUT DETAIL 
NOT TO W 

CONTRACTOR TO PROWOE MEAW Wm LOAD- 
BEARING CRAnNG (2 RMES)  AS DIRECTED 81 PLAN FOSlER WIQELER. 

GRATING DETAIL 
NOT TO SCALE 

A 

ENDWALL DETAIL 
NOT TO SCALE 

SEDIMENT TRAP DETAIL 
NOT TO SCALE 

I l l  I ut 

2 1 I 
/ z /  

r b  
N O E S  
1. M L  EROSON CONTROLS ARE 10 BE INSTALL 

Copa~TRucnON AND YAJNTAJNfD FW THE DURATION. 

2 MI. YTE WRK YUST CONFORY TO APPLlcABLE QC ORAWNCS AM) 
CONSTRUCTION SPECS. WCM INCORPORATE OONR RAINWATER AND IAN0 

- DEVELOPYENT STANDARDS. 

r - O -  

SILT FENCE DETAIL 
NOT TO SCALE 

U 

I I I 6. 1 ‘SEENOTE4 

CULVERT INLET & OUTLET 
PROTECTION DETAIL 
NOT TO SULT 



I - I .. I 
I - I F; I 5 

1 

11Tcoo10.DM; 

~ 

I I 
" / I . .  8 

.Ir 
D 

- 

C 

1 I 

4 3 L I I I I 

'\ '9 

. '\ 

. b. . .  4806 0 

' I  

TOP 574.781 

/ 
ms1 21' 
CONC PIPE- 

DaST CB HE1 
TOP 5ns9 

. INV ssa49- 

EXIST CB 
TOP 575.19 
H V  569.29- 

N 480400 

D 

- 

C 

I- 

B 

A 

~ 



! 

\ 



~ 

Environmental Control Plan 
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~ 1.0 INTRODUCTION ’ L; - 8387 
This Waste Handling Work Plan (WHW P) summarizes activities and compliance requirements 
associated with the management of wastes generated during construction, testing, and 
operation and maintenance (O&M) of the Accelerated Waste Retrieval (AW R) Project activities 
at the U.S. Department of Energy (DOE) Fernald Environmental Management Project (FEMP) 
site. Foster Wheeler Environmental Corporation (Foster Wheeler) is performing the work under 
Fluor Fernald, Inc. (Fluor Fernald) Contract No. FSC 624. 

1.1 Organization of Plan 

Section 1 provides and overview of the WHWP, including background and key assumptions 
supporting the development of this WHWP. Section 2 summarizes the AWR Project scope of 
work covered by this WHWP. Section 3 identifies applicable waste streams that will be 
generated and the anticipated waste characterization. Section 4 addresses the handling, 
segregation, containerization, and movement of waste containers within the AW R Project 
construction zone and disposition of the waste streams, both onsite and offsite. Section 5 
covers documentation, weighing and labeling of waste containers, and transportation issues 
associated with waste management. 

1.2 Background 

The FEMP site, owned by the DOE and managed by Fluor Fernald, is located approximately 30 
miles northwest of Cincinnati, Ohio. During 1951 to 1960, DOE produced approximately 6,800 
cubic meters of material known as K-65 material from processing high-grade uranium ores. 
Silos 1 and 2 were erected to provide the storage of the material. The silos material contains 
radionuclides including radium (the contaminant of concern) and thorium. The silos material is 
classified as 11 (e)(2) by-product material in accordance with the Atomic Energy Act (AEA). 
Therefore, it is excluded from regulation as a solid or hazardous waste under the Resource 
Conservation and Recovery Act (RCRA) and Title 40 of the Code of Federal Regulations (CFR) 
Part 261.4(a)(4). 

0 

, 

1.3 Key Assumptions 

Waste management activities and compliance practices summarized in the WHWP are based 
on the following key assumptions: 

r 

Definition of AWR Project Construction Zone - The terms “construction zone” for the 
AWR Project applies to the following areas: (1) the existing Silos 1 and 2 Area; (2) the 

. existing Silo 4; and (3) areas in close proximity to the Silos 1 and 2 where support facility 
trailers for construction and O&M activities will be located. 

Transportation in the AWR Project Construction Zone - Foster Wheeler will 
containerize as required and move the waste to a Fluor Fernald-specified location within 
the construction zone for pickup and transportation by Fluor Fernald to the designated 
disposal location. Most waste identified for the OSDF or SP-7 will be managed in bulk 
rather than being containerized. 

Contract No. FSC 624 
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Transportation “Onsite” - Transportation of waste from the AW R Project construction 
zone to other facilities is considered an “onsite” activity. Fluor Fernald will be 
responsible for this onsite transportation. 

Fluor Fernald Hazardous Waste Determination - Fluor Fernald will be responsible for 
determining whether or not the waste is regulated as hazardous waste under RCRA in 
accordance with 40 CFR 261.3 or Ohio Administrative Code (OAC) 3745-51 -03. 

_ I  b c 

0 

0 Waste Sampling - The plan for sampling silo residues, including the sampling method, 
size and number of samples, and containerktorage requirements, will be detailed in 
Remedial Action documentation. All containers of Silo 1 and 2 material will be stored in 
accordance with RCRA applicable or relevant and appropriate requirements (ARARs) 
and other applicable storage requirements. Also, any additional sampling and 
radiological surveys required for berm soils and buried drums (if found) will be 
performed by Fluor Fernald and disposed of as determined by Fluor Fernald on the 
basis of the results of the sample analysis and survey. 

Equipment Decontamination - Decontamination of equipment, tools and facility 
components smaller than 18 feet by 30 feet will be performed in a portable, truck- 
mounted decontamination facility. In addition, a decontamination pad will be 
constructed within the construction zone to decontaminate larger equipment. The 
location of this pad and associated run-onhunoff controls are illustrated on Drawing 
05FCD012, Miscellaneous Facilities, Civil Site Layout. Foster Wheeler personnel will 
provide initial surveys and will present equipment and survey results to Fluor Fernald for 
a verification survey. 
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2.0 SCOPE OF WORK 0 
38 ’ L, - 

This section provides a general overview and summary of approach to waste handling activities 
associated with the AWR Project. 

2.1 General 

Foster Wheeler will design, construct, operate, and maintain the Radon Control System (RCS), 
the Pivoting Bridge Support System, the glide track portions of the Silos Waste Retrieval 
System (SW RS), Decant Sump Waste Retrieval System (DW RS), Full-Scale Mock-up System 
(FSMS), the TTA, and the l T A  Waste Retrieval System (TWRS). Foster Wheeler will also 
perform the silo Germ removal and spray a fixation agent inside the silos upon completion of 
waste retrieval. 

2.2 Summary of Approach ’ . 

The Foster Wheeler approach to the AWR Project employs demonstrated technology to safely 
and effectively remove radioactive decay gases, K-65 waste residues and bentonite, and debris 
from Silos 1 and 2. The major elements planned for the execution of the AWR Project are: 

1. Mobilization and construction of RCS, FSMS, and I T A ,  

2. Training for and operation of FSMS and RCS, 

3. Construction of SWRS, 

4. Waste Retrieval Operation at Silo 1, 

5. Waste Retrieval Operation at Silo 2, 

6. DWRS Operation, and 

7. Decontamination and Decommissioning (DIAD) and Demobilization. 

During the first phase of operations, the accumulated concentration of radon gas in the silo 
headspaces-will be reduced by approximately 75% during the operation of the RCS. Parallel to 
the operation of FSMS, construction of a pivoting bridge structure will be performed. This 
bridge structure, which will straddle the existing silos, is to provide a work platform that 
precludes the placement of unnecessary loads on the silo domes or walls during the operations 
phase. Only upon successful operation of FSMS and personnel training, Foster Wheeler will 
start retrieval of waste from the silos. 

Retrieval of the waste solids is accomplished remotely with a small number of versatile tools 
supported from a work platform on the pivoting bridge structure. Four new tanks in a shielded 
structure (Le., TTA) erected to the east of the silos will receive and store the solids for future 
disposition. The debris from the bottom of the silos will be removed remoteiy using a basket 
attached to a cable. The basket will be pulled into the air-controlled containment box on the 
bridge work platform and remotely placed in a 30-gallon drum. Accumulated radon from these 
tanks will also be constantly exhausted to the on-line RCS. Initially, Silo 1 will be emptied. At 
the completion of the retrieval operations in Silo 1, the work platform will be pivoted into position 

3 

0 
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over the Silo 2, thereby eliminating the need for a second bridge structure. The berm soil 
around the silos will be removed concurrently with the waste removal, such that a berm soil 
height at least 5 feet higher than the waste level in silos is maintained continuously. The final 
step for each silo is to spray a fixative on the interior walls, ceiling, and floor to prevent any 
residual contamination from becoming airborne. After both silos are emptied, the Decant 
Sump-located west of and between the silos-will be emptied using a similar technique. The 
berm soil above the sump will be excavated to the extent necessary to allow access into the 
tank and will be managed in the same manner as other berm soil. 

F - 0  
- c 

Upon completion of waste removal activities, D&D of facilities and equipment installed for the 
AW R Project and demobilization activities will be initiated by FWENC. The permanent facilities 
erected during the AWR Project will be decontaminated before beginning demolition of the 
facilities. Equipment, toois, and temporary facilities will be decontaminated and surveyed 
before removal from the FEMP site. 

C)c)O=?Z 
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3.0 WASTE STREAMS 0 
38 I 

c 

The waste streams for the AWR Project are divided into three categories: (1) existing primary 
waste (i.e., the main scope of work for which Foster Wheeler is responsible to retrieve and 
store in aboveground storage tanks); (2) secondary waste generated by Foster Wheeler during 
retrieval and storage of the primary waste; and (3) clean construction waste generated during 
construction and O&M of the facilities required to retrieve the primary waste. All secondary 
waste will be segregated, characterized, packaged, and dispositioned in accordance with site 

, procedures. 

Based upor! the Final Design, a Project Waste Identification and Disposition (PWID) Report will 
be prepared in accordance with procedure EW-1021 , Preparation of the PWlD Report. The 
PWlD report will document the anticipated waste streams, generation rates, and disposition for 
secondary waste resulting from AWR operations. FWENC will provide data on tracking of 
secondary waste generated to Fluor Fernald for updating of the appropriate inventory database. 
As waste is generated, the volumes of each waste stream will be tracked against the PWlD 
Report, and the PWlD Report will be updated as necessary due to any changes from the initial 
estimates. 

Anticipated generation volumes, potential container requirements and proposed disposition 
methods for each waste stream are summarized in Table 4-1. The final disposition 
determination (e.g., offsite, OSDF, SP-7) and resulting container requirements will be 
determined during development and review of the PWID. The containers and disposition 
methods identified in Table 4-1 will be updated as required based on the approved PWID. 

0 3.1 Primary Waste 

This section provides an overview of the various primary waste streams associated with the 
AWR Project. 

3.1.1 K-65 Material 

As discussed earlier, this solid waste material contain radionuclides, including radium-226 (the 
contaminant of concern) thorium-230, lead-21 0, bismuth-21 0, and polonium-21 0. 

3.1.2 K-65 Debris 

The debris found in the silos and the Decant Sump will be removed using baskets and a remote 
arm equipped with a grapple and remotely placed into 30-gallon drums and overpacks and 
disposed offsite. 

3.1.3 Excavated Soils 

The AWR Project requires excavation of berm soils around the silos and excavation required to 
construct the foundations for the bridge structure. These soils may contain radiological 
contamination. During excavation, a working soil pile will be configured by Foster Wheeler 
within the AWR Project construction zone to support hauling and placement of soil by Fluor 
Fernald. The soil pile will be large enough to support two days of hauling. Fluor Fernald will 
take any necessary samples and radiological surveys of the soil and will direct the disposition of 0 the soil. Excavation and management of the berm soil is discussed in detail in the Berm 
Excavation Plan, Document 624-P621-11. 
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3.1.4 Buried Debris 

The possibility exists that buried debris (drums, piping, conduit, etc.) could be encountered 
during excavation of the bridge structure foundations or berm material excavations at the AWR 
Project site. If buried debris is found, then Foster Wheeler will notify Fluor Fernald. On 
approval, Foster Wheeler would excavate in accordance with Fluor Fernald direction and 
uncover the debris. Fluor Fernald will perform the any required sampling and analysis and will 
direct disposition of the debris. 

3.2 Secondary Waste 

During the execution of the AWR Project, additional secondary waste streams will be 
generated. Also, wastes may be encountered that are not related to site contamination (e.g., 
heating or fuel oils, lubrication oils, etc.). The following paragraphs give summary data for each 
of the waste streams anticipated. The container and disposal methods identified in this section 
are preliminary, and will be finalized during development and review of the PWlD Report. The 
approved PW ID Report will document the Fluor Fernald-approved container requirements and 
disposal method for each secondary waste stream. 

3.2.1 Wastewater 

Water must be added to the silo waste to mobilize and transfer the waste to the TTA. The 
waste slurry will pass through a settle and decant chamber to minimize water used to transfer 
waste. The RCS will be equipped with chillers that will produce condensate that has a capacity 
to absorb radon. The design will minimize the volume of wastewater by recycling to TTA. It is 
estimated that, upon completion of AW R operations, approximately 1 50,000 gallons of excess 
wastewater will be discharged to the FEMP Advanced Wastewater Treatment System (AWWT) 
facility after demonstrating compliance with the applicable waste acceptance criteria (WAC). 
Management of this excess wastewater, including the criteria for discharge to AWWT, is 
discussed in detail in the Environmental Control Plan, Document No. 624-P621-10. 

3.2.2 Personal Protective EauiDment 

Personal protective equipment (PPE) associated with the AW R Project includes gloves, tyvek 
suits, coveralls, respirators, and boot covers. The recyclable PPE will be placed in plastic bags 
and stored in an assigned area in the Health Physics (HP) trailer. The disposable PPE will be 
placed in plastic bags and stored in a roll-off box (until it is full) located near HP trailer and 
within a posted radiological area. It is anticipated that the majority of the disposal PPE will be 
disposed as Category 4 material in the OSDF. 

3.2.3 Surroaate Waste 

During operation of the FSMS, nonradioactive surrogate wastes will be used at the Silo 4. 
Using the TWRS slurry pump, the settled surrogate in the TTA tank is sluiced from the tank 
through the existing TTA pipeline and diverted to Surrogate Settling Tank for slurry dewatering. 

After the surrogate material dewatering requirements have been satisfied, the material is 
evaluated in accordance with the FEMP Free Release Policy to determine acceptability for free 
release. Since the surrogate material will be staged, mixed, stored, transferred, and 
containerized in new, uncontaminated equipment, it will be possible to utilize process 
knowled e to support the free release determination. The basis for this determination, and e .f 30 $)*A 4 & 
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necessary verification that the surrogate has not been contaminated, will be documented in the 

* L  F 
P 

3.2.4 Surroaate Solids 

As discussed in Section 3.2.3, nonradioactive surrogate wastes, including solids, will be used 
for the operation of FSMS at Silo 4. It is anticipated that this clean waste will be certified for 
free-release by Fluor Fernald and removed from the site by Foster Wheeler. 

3.2.5 HEPA Filters 

The RCS will be equipped with two parallel banks of high-efficiency particulate air (HEPA) 
filters. The life of the filters is extended by adding a prefilter in front to remove coarse solids. 
The used filters and elements will be placed in plastic bags and will be stored in an appropriate 
container for disposal. 

3.2.6 Petroleum. Oils and Lubricants 

This waste stream would be generated as a result of vehicle and equipment maintenance, 
accidental discharge, or failure of equipment. Liquid residue from this waste will be collected 
and drummed for disposal or recycling. 1 

3.2.7 Vehicle and Eauipment Air. Fuel and Oil Filters 

When possible, routine vehicle maintenance will be performed offsite or outside the controlled 
area. Filters being discarded during any onsite maintenance of vehicles or equipment will be 
drained, crushed, and either certified for free release or bagged for disposal as Category 4 
material in the Onsite Disposal Facility (OSDF). 

3.2.8 Anti-Freeze and Enaine Coolant 

If generated as a result of spill, accident, or equipment malfunction located on soil or gravel, 
then the area of the spill is to be over-excavated and stockpiled or hauled to the FEMP OSDF 
or staged at Stockpile SP-7 for offsite disposal. 

3.2.9 Fixative SDrav Paint 

An accidental spill on soil or gravel is to be-over-excavated and stockpiled or hauled to the 
OSDF or staged at Stockpile SP-7 for offsite disposal. 

3.2.1 0 Samplina Equipment 

Equipment used during sampling of K-65 material, soils, and drum contents will be 
decontaminated, surveyed, and released for onsite either onsite reuse or for free release. If the 
equipment cannot be re-used or free released, the equipment will be inventoried and staged for 
disposal as Category 2 or 3 material in the OSDF according to the Material Segregation and 
Containerization Criteria (MSCC). Proposed temporary waste staging areas are identified on 
Drawing No. 05FCD014, Miscellaneous Fadities, Site Space Allocation. 

Contract NO. FSC 624 OQ 0239 . November 7.2000 Document No. 624-ACR007-01, Rev. 0 
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3.2.1 1 Decontamination Fluids/Materials ' 4 -  

Rinse water from vehicles and equipment decontamination activities and gray water from 
shower facility will be collected, sampled, and disposed as wastewater as described in Section 
3.2.1. 

3.2.12 Miscellaneous Waste 

Miscellaneous waste includes plastic materials and paper wipes from decontamination trailers. 
If this waste is contaminated, then it will be stored in an appropriate container for disposal as 
Category 4 material in the OSDF. 

3.3 Construction Waste 

During construction activities, construction waste will be generated as described below. Each 
category of the construction waste (except gray water) will be segregated by placing in separate 
containers or stockpiles. The containers will be locked except when waste is being placed in 
them. The AW R Project Construction Manager or designee will be responsible for maintaining 
these containers. 

3.3.1 Clean Debris 

Clean debris such as concrete waste, and unused aggregate will be stockpiled within the AWR 
Project construction zone but outside the contaminated area. After confirmation that it meets 
free release requirements, clean debris will be loaded into roll-off boxes for free release and 
transported to an approved sanitary landfill. ' 3.3.2 Scrap Metal 

Scrap metal generated during fabrication and erection of the steel structures will be collected 
and placed in a separate container for a free-release survey. If decontamination is required, 
then the metal will be undergo a second free-release survey. Once material has successfully 
passed this survey, it will be turned over to Fluor Fernald for a verification survey. Scrap metal 
not able to be free released will be size-reduced as necessary and staged for disposal as 
Category 2 material in the OSDF. 

3.3.3 Wood/Pauer Products 

Waste minimization measures such as removal of packaging before entering the controlled 
area will be employed to minimize the generation of contaminated waste. Wood pallets, 
cardboard boxes, or similar material will be collected and placed in separate containers for a 
free release survey. 

3.3.4 Sanitaw Wastewater and Grav Water 

Sanitary wastewater from toilet facilities and gray water from shower facilities at the AWR 
Project site will be pumped or otherwise conveyed to the FEMP wastewater collection and 
treatment system for treatment prior to final discharge from the FEMP site via a permitted 
outfall. 
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4.0 WASTE HANDLING AND QlSPOSlTlON 
‘ L. - 38 

This section of the WHWP summarizes how each of the waste streams described in Section 3 
must be segregated, containerized, labeled, accumulated, stored, and disposed. 

4.1 Waste Segregation Containerization/Accumulation 

Table 4-1 summarizes the waste streams, generation volumes, and proposed container and 
disposition methods established for the AWR Project. Fluor Fernald will provide appropriate 
containers for each waste category as identified in Table 4-1. The container and disposal 
methods identified in Table 4-1 are preliminary, and will be finalized during development and 
review of the PWlD Report. The points of generation for K-65 material and debris are Silos 1 
and 2. The point of generation for the surrogate waste and debris is Silo 4. The point of 
generation for the wastewater will be the RCS Building and change trailers. The point of 
generation for the decontamination wastes is the location where the decontamination 
operations (near the TTA) will be performed. The point of generation for the remaining primary 
and secondary waste streams will vary across the AWR Project site. The clean construction 
waste will be maintained outside the contaminated area but within the, AWR Project 
construction zone. The point of generation for sanitary water and gray water will be near the 
AWR Project support trailers. 

Containers or drums used for the primary and secondary waste and the stagingktorage areas 
will meet the following criteria: 

Containers will be U.S. Department of Transportation (DOT) United Nations (UN) 
specification drums (e.g., l A 2  for open-top steel drums) and will be inspected for leaks 
at least once each week during the stagingktorage period. 

Containers will be labeled prior to removal from the staging area to indicate the contents 
and date the first amount of material was put into the container. 

Containers will be labeled “Caution, contains K-65 debris ...” prior to removal from the 
staging area. 

Staging and storage areas will be delineated and marked with a sign indicating the Fluor 
Fernald-required wording: “Caution, contains K-65 debris . . . . I ’  

All containers of Silo 1 and 2 material or Silo 1 and 2 sampling residue will be stored in 
accordance with applicable RCRA ARARs. 

Additional Best Management Practices (BMPs) for the drum storage areas containing primary 
and secondary waste will be employed as follows: 

For drum storage area, the containers will be covered with an anchored poly tarp and 
will be placed within a minimum 6-inch curb to minimize spread of contamination. 

The drums will be on wooden pallets, within a locked, fenced-in area for overnight 
storage (to prevent unauthorized access). 

A written record will be kept which includes (at a minimum: the number of drums, 
contents of each drum, and dates placedhemoved from the storage area). 

8 
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No. ' Description No. 
1 Mobilization and construction of RCS, FSMS, and l T A  5 
2 Training for and operation of FSMS and RCS 6 
3 Construction of SWRS 7 
4 Waste Retrieval Operation at Silo 2 

excess water will be directed to the AWWT facility at the end of AWR Project operations. 
'Final container requirements and disposal locations will be directed by Fluor Femald and documented in the approved PWlD Report. n 

Description 
Waste Retrieval Operation at Silo 1 
DWRS Operation 
D&D and Demobilization 

Contract No. FSC 624 
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e For RCRA-regulated hazardous wastes, a “Hazardous Waste” label will be used. 
The label must include the generator’s name, accumulation start date, waste 
code(s), DOT proper shipping name, and DOT Identification number. 

For hazardous wastes (e.g., oils, fuels), all applicable labeling requirements will be 
satisfied, including assignment of specific waste codes if applicable. 

PPE associated with the AWR Project will be accumulated in plastic bags for pickup by Fluor 
Fernald personnel. Separate bags will be used for cloths, gloves, and booties. Disposable 
PPE will be placed in roll-off boxes until full. 

4.2 Temporary Waste Staging Areas 

After being packaged and labeled as described above, secondary .waste will be staged in the 
AWR Project area for pickup and transportation to the appropriate storage or disposal location. 
Pick-up and transportation will be coordinated to assure that waste is removed from the AWR 
Project area as soon as possible and to avoid accumulation of waste. Appropriate marking, 
containment, access control, and inspection of waste containers being staged in the AWR 
Project area will be provided in accordance with applicable ARARs and FEMP site procedures. 
As discussed previously, dumpsters and roll-off boxes containing clean debris will be locked, 
and loading/unloading will be supervised to prevent accidental disposal of the contaminated 
waste. 

4.3 Spill/Discovery Notification 

A release/spill of waste will be properly contained as soon as practical after the release occurs. 
As a proactive measure, spill response kits and equipment will be available at temporary 
staging locations, including near the Silos 1 and 2 in the contaminated area, Silo 4 area, and 
the construction staging area (clean area). (See the Contingency Plan and Emergency 
Response, AW R Project Document No. 624-P621-09, regarding the contents of the spill 
response kits and type of equipment required). 

As a preventive measure, drip pans and other precautionary measures will be employed during 
routine maintenance of vehicle and equipment. These measures serve to minimize the impact 
of an oil or lubricant released from vehicles or equipment. If oil or hazardous materials not 
related to site contamination are discovered (e.g., soils, solvents, etc.), then the Fluor Fernald 
Project Manager will be notified. 

0 
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5.0 

The major pieces of equipment that will be used to move drums and dumpsters and to load or 
unload stockpiles in the AWR Project construction zone are as follows: 

EQUIPMENT TRANSPORTATION IN THE CONSTRUCTION ZONE e 
0 Drums - The drums containing K-65 debris and surrogate debris from silos will be 

loaded in a trolley on the bridge, lowered down to the ground using a hoist and then 
moved to the drum storage area by a forklift. 

0 Dumpsters - Clean dumpsters and roll-off boxes will be placed at designated locations 
only. Fluor Fernald will use special equipment to load and unload waste from these 
containers. 

0 Stockpile - A backhoe, loader, and dump truck will be used to load and unload 
excavated material and debris from the stockpile area. 
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SILOS PROJECTS ENVIRONMENTAL MONITORING PLAN 

1.0 . General 
The current focus of environmental monitoring at the Fernald Environmental Management 
Project (FEMP) is the implementation of site-wide environmental monitoring and project- 
specific environmental monitoring. Site-wide environmental monitoring is addressed in the 
Integrated Environmental Monitoring Plan (IEMP) while project-specific requirements are 
addressed within the environmental control plans, process control plans, and other design 
documents which constitute the project's remedial design package. For the Silo 3 Stabilization 
Project and the Silos 1 and 2 Accelerated Waste Retrieval Project (AWR Project), 
modifications t o  the site-wide environmental program are necessary t o  support project 
activities. Therefore, the focus of this plan is t o  establish the integrated environmental 
monitoring requirements for Operable Unit 4 (OU4) during the conduct of both projects. 

2.0 Integrated Environmental Monitoring 
The IEMP focuses on monitoring air, direct radiation, groundwater, and surface water to  
ensure protection of human health and the environment during the conduct of site-wide 
remediation activities. The IEMP incorporates regulatory requirements for site-wide 
monitoring, trending, reporting, and it serves as the central reporting mechanism t o  the 
regulators and stakeholders for  the ongoing emission control/ monitoring activities at the 
FEMP. It is important t o  note that Site-wide reporting under the IEMP does not  preclude 
project-specific reporting for the Silo 3 Stabilization Project or the AWR Project. 

3.0 Project-Specific Environmental Monitpring 
Project-specific environmental monitoring requirements are identified in the applicable design 
documentation for both the Silo 3 Project and the AWR Project (References 1 and 2). Fluor 
Fernald Inc. has identified additional enhancements t o  the  existing site monitoring program 
that are integral t o  both projects. As a result, this project-specific environmental monitoring 
plan documents the additional requirements addressing air, direct radiation, and project 
wastewater (i.e., slurry wastewater and decontamination wastewater) monitoring within and 
surrounding specified project boundaries that will be established by  Fluor Fernald, Inc. The 
need and extent of  project-specific monitoring has been evaluated based on the following 
criteria: 

0 

0 

0 

Project complexity, extent of contamination, and scope; 
Applicable, Relevant, and Appropriate Requirements (ARARs) compliance strategy; 
DOE Orders compliance strategy; and, 
Existing monitoring data, modeling, and monitoring programs. 
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This project-specific environmental monitoring plan considers the location of the Operable Unit 
4 (OU4) projects with respect t o  other remediation activities (e.g. the Waste Pit Remedial 
Action Plan (WPRAP) project] and the FEMP boundary. The plan also considers project- 
specific constraints such as the contaminants of concern; the characteristics of the OU4 
wastes; and the material transfer, handling, and storage processes. Project-specific emission 
modeling of both normal and upset conditions have provided the basis for identifying and 
instituting process emission controls that are protective t o  the workers, public, and the 
environment (References 6 and 7). The effectiveness of the project-specific emission controls 
wiii be evaluated through analysis of monitoring results to  identify whether increased or 

10 altered emission control methods are necessary. Project-specific environmental monitoring 
11 summary results will be provided in project completion reports. 

40000-PL-00 1 0 3 $ 7 
1 
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6 
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12  3.1 Environmentat Radiological Air Emissions Monitoring 

13  
1 4  
15  
1 6  specific air monitoring program. 

17  3.1.1 The Silo 3 Stabilization Proiect and AWR Stack Monitorinq Procram 
18 The Silos 1 and 2 AWR Project stack monitoring requirements are described in the N o s  7 and 
19 2 Accelerated Waste Retrieval Project Remedial Design Package (Reference 2) and Operational 
20 Environmental Control Plan (Reference 3/. The Silo 3 Stabilization Project stack-monitoring 
21 program is described in, RMR-0445-ENG-015-000, Operational Environmental Control Plan 
2 2  (Reference 4) and RMR-0445-ENG-024-000, ARAR Compliance Strategy (Reference 5). Both 
23  projects will deploy isokinetic sampling for particulate radionuclides, monitoring, and 
24 recording of stack exhaust that is compliant with Title 40 of the Code of Federal Regulations 
25 (CFR), Part 61, Subpart H, and DOE Order 5400.5, Section IV.6.B. Additionally, the stack 

26 exhaust from both projects will be continuously monitored for radon t o  verify that emissions 
27 are controlled in a manner that will not cause the point source t o  result in a contribution to  
28 the fence line radon concentration of greater than 0.5 pCi/L, as an annual average above 
29  background. Radiological contaminants represent the primary contaminants of concern, 
30 therefore the  focus of stack air monitoring will be for radionuclides; however, monitoring for 
31  other contaminants of concern will be added, as warranted. 

Environmental radiological air monitoring during the Silo 3 and AWR Projects will consist of 
three programs: 1 )  the Silo 3 and AWR stack monitoring programs; 2) the IEMP Air 
Monitoring Program including the environmental radon monitoring network; and 3) the project- 

3 2  3.1 -2 The IEMP Air Monitorina Proaram 
33 The IEMP Air Monitoring Program is an established program that will continue throughout 
34 remediation. Within the IEMP Air Monitoring Program, the radiological air particulate 
35 monitoring program provides a fenceline monitoring network for assessing the collective'site- 
36  wide impact of FEMP multiple concurrent remediation activities. This program demonstrates 0 37 FEMP compliance with all ARARs and provides early warning feedback regarding the 

I 
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cumulative sitewide effectiveness of project-specific emission controls. The radiological air 
particulate monitoring program is reviewed annually in order to  account for changes in 
remediation projects at the FEMP. 

Additionally, within the IEMP Air Monitoring Program, the radon monitoring network has been 
designed t o  focus on monitoring Silos 1 and 2 headspaces, environmental radon levels in the 
vicinity of the silos, as well as radon levels at the site fenceline. In support of the Silo 3 and 
AWR projects and in anticipation of treatment of Silo1 and 2 material, the IEMP environmental 
radon monitoring network is being modified as described below. 

3.1.3 The IEMP Environmental Radon Monitorincl Network 
During the Silo 3 Stabilization Project and the AWR Project, remediation activities directed 
toward the removal, processing, and storage of radon-generating wastes create the potential 
for the release of radon to  the environment. Modifications and additions to  the existing IEMP 
environmental radon monitoring network are necessary t o  accommodate construction 
activities associated with the AWR Project and to  better monitor levels around the Silo 1 and 
2 area during the OU4 remediation. / 

Three present radon monitoring stations near the K-65 Silos are t o  be re-located to 
accommodate construction activities. The monitoring stations to  be re-located are as follows: 

KNW at the K-65 exclusion fence will be moved to  the western side of the road, re- 
designated KNW-A. 
KSW at the K-65 exclusion fence will be moved to  the western side of the road, re- 
designated KSW-A. 
T28 northeast of the K-65 exclusion fence will be moved across the road, in the prevailing 
wind direction from the  K-65 Silos, re-designated T28A. 

To better monitor radon levels in the K-65 area, five radon monitoring locations will be added 
t o  the existing IEMP radon network. The monitors will provide additional monitoring of radon 
levels in the vicinity of the silos during the Silo 3 and AWR projects and subsequent treatment 
operations for the Silos 1, 2, and 3 material. The tentative locations and designations for the 
monitors are: 

0 

0 

North of  Silo 2 at the K-65 exclusion fence, designated KNO. 
South of  Silo 1 near the new south camera tower, designated KSO. 
East of Silo 4 and in the prevailing wind direction from Silo 3, designated LP2. 
Southwest of the High Nitrate Storage Tank, near pole #543 at Trailer #1 17  designated 
T117. 

;irf)73q *- 
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A n  additional station was selected on the FEMP's west fenceline t o  supplement the 
established IEMP monitoring network. The monitor (PR-1) will be co-located with the 
WPTH-2 air particulate monitor, on the western perimeter of t he  facility. 

The detail of the OU4 radon monitoring locations is shown on Dwg. 94X-5500-SK-5527 
(Attachment A). The map of the entire IEMP radon monitoring network is shown Attachment 
B. 

Data from selected radon monitors will be accessible via a secure Internet address. The data 
will include the date and time of the most recent transmission, location, and latest radon 
concentration. This data will be sent from the monitoring instrumentation without review or 
validation. Data review and validation will be conducted in a manner consistent with the 
current methods used under the IEMP Fluor Fernald Inc. radon monitoring program. 

3.1.4 Proiect-SDecific Air Particulate Monitorinq Proaram 
The IEMP air particulate monitoring program, which is based on air monitors located at  the 
FEMP's perimeter fenceline, provides early warning feedback regarding the cumulative 
sitewide effectiveness of all remediation project emission controls. The project-specific air 
particulate monitoring program will provide data that confirms the performance of the 
emissions controls used for the Silo 3 Stabilization Project and AWR Project. In addition t o  
providing confirmatory data, the monitoring program will also provide data t o  quantify the 
nature and extent of releases from both projects in the event of an upset condition. The 
program will consist of four high-volume particulate air samplers that will be co-located with 
the radon monitors at the Bio-surge lagoon, LP2, T1 17, and KNW-A locations shown on 
Attachment A. These samplers maintain a consistent air sample f low rate between 40 and 
5 0  cubic feet per minute through an 8 by 10-inch filter. 

The sampling and analysis program will consist of bi-weekly isotopic thorium, radium-226, 
and total particulate analyses. Results from the isotopic thorium analysis (thorium-228, 
thorium-230, and thorium-232) will be used to  specifically monitor Th-230, the primary 
isotope of concern within the Silo 3 residues. The radium-226 analysis will be used to  assess 
the effectiveness of process-control measures during the Silo 3 and AWR projects. Total 

particulate analysis will be used to  determine if the results are indicative of project emissions 
or reflect the measurement of fugitive emissions from other sources (e.g. dust from 
construction vehicle traffic). 

4 of 7 
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Samples will be analyzed according to  the requirements for Analytical Support Level (ASL) B 
in the Sitewide CERCLA Quality (SCQ) assurance plan. The highest allowable minimal 
detectable concentrations (HAMDCs) for ASL B are 9.0 pCi/filter for isotopic thorium analyses 
and 4.0 pCi/filter for radium-226 analysis. 

3.2 Direct Radiation Monitoring 

In addition t o  airborne emissions, exposure to  direct radiation is also a radiological hazard at 
the FEMP, particularly in the vicinity of Silo 1 and Silo 2. Direct, (a.k.a. penetrating) radiation 
is emitted from the radioactive materials stored onsite. The largest source of penetrating 
radiation at the FEMP results from the transformation of radium-bearing materials stored in 
Silos 1 and 2. 

The IEMP environmental monitoring network includes thirty-two locations that monitor direct 
radiation levels associated with the storage of radionuclides at the FEMP. The monitoring is 
conducted using thermoluminescent dosimeters (TLDs). The monitoring network is well 
established and the locations were strategically chosen to  ensure a monitoring envelope for 
each radiation source. During the AWR Project, major sources of direct radiation at the FEMP 
will undergo change. The operation of the Radon Control System (RCS) will result in elevated 
direct radiation adjacent t o  the carbon beds. The removal of the berm surrounding Silos 1 
and 2 will result is changes to  existing radiation shielding. These processes, together with 
the removal and relocation of the silo wastes to  the Transfer Tank Area (TTA) will require an 
expansion of the IEMP TLD network to  ensure adequate coverage of direct radiation sources. 

The existing IEMP TLD monitoring network will be modified t o  take into account the 
relocation of the wastes stored in the K-65 silos. As necessary, current TLD locations will 
be adjusted and new TLD locations will be added to  adequately characterize and monitor the 
direct radiation in the vicinity of the AWR project and the site fenceline. The background and 
technical justification for modifications to  the IEMP TLD monitoring network will be provided 
through the IEMP annual review process. 

3.3 Wastewater Monitoring 

All wastewater from the Silo 3 Stabilization Project and AWR Project will be discharged to  the 
FEMP Advanced Wastewater Treatment (AWWT) facility, if the wastewater characterization 
indicates the wastewater stream meets the AWWT WAC. If the WAC is not met, then 

pretreatment of the wastewater stream will be performed prior t o  discharge t o  the AWWT. 

.Qc)ci94-L? ,-- 

5 of 7 
F:\documents\misc documents\OU4-ENV2.DOC 



Silos Project Environmental Monitoring Plan 
40000-PL-0010 

2 
3 
4 
5 
6 
7 

a 
9 

10 
1 1  
1 2  
1 3  

I 14 

15 
1 6  

0;: 
20 
21 
22  
23  

2 4  

25 
26  
27 
28 
29 
3 0  
31  
3 2  
3 3  
3 4  

3.4 Groundwater Monitoring 

Groundwater monitoring is currently managed by the Aquifer Restoration Project (ARP). The 
ARP provides the monitoring necessary t o  identify the effect of FEMP remediation activities. 
This monitoring is adequate for assessing potential impacts on groundwater quality due to  

the Silo 3 and AWR projects. In the event that collection of groundwater samples is needed 
t o  support the projects (or t o  assess any incidental releases), ARP managers will be notified 
t o  coordinate the appropriate groundwater monitoring activity. 

4.0 Reporting 
All project-specific environmental monitoring will be reported in the Silo 3 Stabilization and 
AWR Project Completion Reports, which will include a summary of  the results generated 
during the projects. For radon monitoring, the report wil l identify each of the radon 
monitoring locations and the minimum, maximum, and average radon levels at each of those 
locations. For project-specific air monitoring, the report will identify each of the monitoring 
locations and the minimum, maximum, and average levels of  each analyte at each of the 
locations. For direct radiation monitoring, the report will include TLD locations and a summary 
of quarterly results. 

Data from the new radon and particulate monitors discussed in Sections 3.1.3 and 3.1.4 will 
be reported in the IEMP quarterly status and the  Integrated Site Environmental Report (ISER). 
In addition, other project-specific data may be reported as necessary in IEMP quarterly status 
reports and the ISER t o  explain significant changes in the data f rom the fenceline IEMP 
environmental monitoring program. 

5.0 References 

1 ) Fernald Silo 3 Project Remedial Design Package, RMR-0445-0081-000, Rocky Mountain 
Remediation Services, May 2000. 

2).  Silos 1 and 2 Accelerated Waste Retrieval Project Remedial Design Package, June 2000 

3)  Operational Environmental Control Plan for the Silos 1 and 2 Accelerated Waste 

Retrieval Project, June 2000. 

'4) Opera'tional Environmental Control Plan, RMR-0445-ENG-015-000,. Rocky Mountain 
Remediation Services, May 2000. 
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000, Rocky Mountain Remediation Services, May 2000. 

6) Preliminary Hazards Analysis Report for Silo 3, RMR-0445-0056-002, Rocky Mountain 
Remediation Services, January 2000. 

7) Preliminary Hazards Analysis Report for the Silos 1 and 2 Accelerated Waste Retrieval 
' Project, 624-P622-50, Foster Wheeler Environmental Corporation, January 2000. 
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The Health and Safety Controls (H&SC) section, of the Remedial Design Package, 
describes the overall process for the development of the safety documentation to support 
the operations phase of the Accelerated Waste Retrieval (AWR) Project. The H&SC is 
an upper-tier document that identifies specific AWR documents that detail the 
preventative measures, safety controls, and actions to be taken to mitigate the 
consequences of occupational, public and environmental hazards associated with the 
operations phase of the AWR Project. .The flow down documents used to develop the 
H&SC !fiat are referenced for the AWR Project overall safety process will be revised as 
the project moves into phases prior to operations. 

The AWR Project has five elements that identifjl the projects preventative measures, 
safety controls and actions to be taken for occupational hazards. The elements are: 

Overall safety 

0 Occupational safety 

Radiological safety 

. Industrial safety 

0 Safety implementation 

The Safety Basis Document Implementation Plan (SBDIP) (624-P622-47) provides the 
basis for the establishment of hazard controls necessary for the safe operation of the 
AWR Project. Hazards for the AWR Project are identified in the Integrated Hazard 
Analysis (IHA) (624-P62248). The MA identifies hazards and accident scenarios, and 
provides a qualitative evaluation of consequences, probabilities, and the risks from 
potential accidents fiom the AWR Project. The IHA is preliminary, and consequences of 
the potential accidents are analyzed in the project Preliminary Hazards Analysis Report 
(PHAR) (624-P622-50). The IHA process will continue through final design and will be 
presented in the Final Hazards Analysis Report. 

' 

Occupational safety, for the AWR Project is described in the Project-Specific Health and 
Safety Plan (PSHASP) (624P8B21-01). The AWR Project Environmental, Health and 
Safetynraining Requirements Matrix (EHS/TRM) is an attachment to the PSHASP, that 
identifies the activities and ,tasks, potential hazards, monitoring requirements, personal 
protective equipment (PPE), training, medical monitoring, administrative and engineering 
controls, permits, and decontamination and disposal procedures. The PSHASP is for the 
pre-operational, operational, and shutdown and dismantlement phases of the AWR 
Project. The PSHASP incorporates the results obtained fiom the PHAR and the IHA. 
The PSHASP will be revised as the project moves into phases prior to operations. 
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Radiological Safety for the AWR Project is described and analyzed in the As Low As 
Reasonably Achievable (ALARA) Plan (624-P622-10) and the ALARA Analysis (624- 
P622- 1 OA). Implementation of radiological safety is accomplished through the AWR 
Project Health Physics Plan (HPP) (appendix D to 624-P8B21-01). The HPP will be 
revised as the project moves into phases prior to operations. The ALARA Plan outlines 
the major hazarddtasks and assembles the radiation protection requirements and existing 
radiological conditions that pertain to the AWR Project. The ALARA Analysis analyzes 
the AWR Project tasks to ensure the process is designed and specified in a manner that 
will keep workers and co-located worker radiation doses ALARA. The ALARA 
Analysis will be revised as the project moves into phases prior to operations and will be 
presented in the Final Hazards Analysis Report. 

Industrial safety for the AWR Project is described in two documents. One, the 
Preliminary Fire Hazards Analysis (624-P622-45) evaluated the AWR Project, in 
accordance with the proposed design documents, to determine what, if any, design 
modifications, or enhancements, would benecessary for the fire safety and life safety 
elements of the project. Two, the Human Factors Evaluation (624-P622-56) assesses a 
variety of areas important to the safe operation of the AWR Project with the goal of 
reducing the risk to employees, the public, and the environment due to operator error, by 
addressing stress, ergonomic, procedural, design, and training issues. 

Safety implementation for the AWR Project will be administratively addressed in Safe 
Work Plans and permits for construction and decontamination and decommissioning. 
Operating Procedures, the Task Order System and the required Fluor Fernald, Inc. 
permits will be used during operations. 
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1.0 INTRODUCTION 

This Contingency Plan is prepared for the scope of work activities associated with the 
Accelerated Waste Retrieval (AWR) Project at the U.S. Department of Energy (DOE) Fernald 
Environmental Management Project (FEMP) site. It addresses the appropriate emergency 
response requirements contained in DOE Order 151.1 (DOE 1996), and to complement, 
interface, and reference, as appropriate, the FEMP Emergency Plan, PL-3020, Revision 
Number 4. 

Emergency response related to the AWR Project is a shared responsibility between Fluor 
Fernald, Inc. (Fluor Femald) and Foster Wheeler. The Fluor Femald Emergency Response 
Team (ERT) will implement the FEMP Emergency Pian in response to an emergency situation 
in the AWR Project area. These situations include, but are not limited to, fire, personnel injury, 
or spills. The Foster Wheeler Emergency Coordinator (EC) is to inform the Fluor Femald 
Emergency Duty Officer (EDO) or the ..* Fluor , I Femald , Assistant Emergency Duty Officer (AEDO) 
in the event of an emergency. 

1.1 Organization, Purpose, and Revision of Plan 

This Contingency Plan is organized similar to DOE Emergency Management Guide 757.7-1, 
Volume V, Operational Emergency Hazardous Materials Program Emergency Plan, with 
appropriate DOE Order 151.1 guidance provided in quotations at the beginning of each of the 
following sections of this plan. This Plan is intended to primarily address specifio AWR Project 
area emergency situations, and reference, as appropriate, the FEMP Emergency Plan for 
further information related to emergency evacuations and notifications. Revisions to the FEMP 
Emergency Plan need to be evaluated with respect to the contents of this Contingency Plan, 
and therefore, Foster Wheeler needs to be on controlled distribution of the FEMP Emergency 
Plan prior to commencement of field activities. 

This Contingency Plan is required to be kept current and is the responsibility of the Foster 
Wheeler Project Manager (PM) to ensure its accuracy. over the course of the AWR Project 
within Foster Wheeler‘s scope of work. Controlled copies of this Plan are to be distributed 
among appropriate AWR Project personnel according to AWR Project plans and procedures. 
Fluor Femald is responsible for distribution to appropriate FEMP personnel and offsite agencies 
and response organizations. Emergency response information is also provided in the Project 
Specific Health and Safety Plan (HASP) for the AWR Project (Document No. 624-PSB21-01), 
and therefore, modifications to this Contingency Plan need to be reviewed concurrently with the 
Project Specific HASP as well. 

1.2 AWR Project Description and Scope of Work 

Silos 1 and 2 at the FEMP contain K-65 material, a residue that contains radionuclides, 
including radium (the primary contaminant of concern), generated from the processing of high- 
grade uranium ores. Silos 1 and 2 are part of Operable Unit (OU) 4 at the site. The purpose of 
the AWR Project is to: extract the material from Silos 1 and 2; segregate discrete objects; 
transfer the residue to transfer tanks for staging prior to final remediation; reduce the radon 
concentration in each of the silos’ headspace; provide radon control during retrieval and 
material storage; clean the silos and equipment for system closure; and handle secondary 
waste generated during the AW R Project. 
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As the contractor to Fluo; Fernald for this work, Foster Wheeler is designing, constructing, 

providing labor for operations and maintenance. The Project consists of four stages: 
testing and directing the operation and maintenance of the AWR Project. Fluor Fernald 

Stage .l. Radon Control System (RCS) installation, operation, and maintenance to 
reduce the radon concentration of each of the silos headspace prior to silo retrieval 
operations; 

0 Stage 2. Demonstration of the Full Scale Mock-up System (FSMS) and residue retrieval 
from the Transfer Tank Area (7TA) to support future processing (the future silos residue 
processing facility is not in scope [NISI for the AWR Contract); 

0 Stage 3. Residue material retrieval from the silos, material segregation, transfer of 
residue to the TTA, and placement of discrete objects in drums for processing by others; 

Stage 4. Staging and storage of the residue in the TTA. 

:' . . .  
r .  
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These stages differ slightly from the stages defined in .the Technical Reguifements Document 
(TRD) of the AWR' Contract, but more accurately reflect Foster Wheeler's approach to 
managing the AWR Project. The AWR Project includes seven major systems listed below. . 

0 Silos Waste Retrieval System (SWRS). The SWRS retrieves material from the silos; 
transfers residues, BentoGroutm, and heel material to the transfer tanks; retrieves an 
packages discrete objects; and performs gross decontamination of the silos. 

Decant Sump Waste Retrieval System (DWRS). The DWRS retrieves materials from 
the decant sump (liquids from the silos and approximately 1,000 gallons of sludgdsolids 
in a heel), segregates materials and transferdpackages them, and performs gross 
decontamination of the decant sump. 

0 'TTA. The TTA consists of transfer tanks to be used as a storage area for residues and 
combined BentoGroutTM for future transfer to the future remediation facility. Provisions 
will be made for sampling and sample storage. 

Transfer Tank Waste Retrieval System (TWRS). In the future, the TWRS will retrieve 
the residues and combined BentoGroutTM from the I T A  and transfer them for processing 
at a future waste treatment facility (NIS). 

0 
0 

0 

RCS, Phase 1 and 2. RCS Phase 1 controls and reduces radon concentrations in the 
silos headspace. RCS Phase 2 ensures radon control during retrieval, transfer, and 
storage of the silos material. 

FSMS. A Full Scale Mock-up (FSM) Integrated Construction Acceptance Test (CAT)/  
System Operability Test (SOT) is to be performed with the Silo 4 FSMS. Foster Wheeler 
will incorporate the lessons learned from the FSM ICAT/SOT into the AWR Project prior 
to beginning operations and use the FSMS for training and troubleshooting during 

0 
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functions to remove gross contamination from the silos, decant sump tank, and 
contaminated process equipment as part of facility demobilization and closure. Two 
categories of gross decontamination activities are provided by the FDS. First, the gross 
decontamination of silos, decant sump tank, and process equipment, as well as 
permanent facilities erected during the project is part of the FDS. The second type is 
decontamination of temporary tools, equipment, and facilities used on the project. 

Upon completion.of the AWR Project, material from Silos 1 and 2 will have been conveyed to 
transfer tanks for staging prior to final remediation; discrete objects will have been segregated 
and disposed; and the silos will have undergone gross decontamination. As a result,'K-65 
residue material is stored in a stable configuration (with radon control) awaiting ultimate 
disposition. 

13 Hazard Survey and Hazards Assessment 

Hazard Cat@&y %atculations have been pebared to quantify the risk of potential hazards 
associated with the construction and operation of the AWR Project and to confirm that the 
hazards are correctly categorized. As described in the Hazard Category Calculations, 
Document No. 624-P622-49, for the AWR Project, the most significant (bounding) hazard from 
the Preliminary Hazards Analysis (PHA) is the "loss of silo containment" as a result of the 
collapse of a silo dome or other major breach of a silo dome. The radon in the headspace may 
be released instantaneously in a puff release, followed by a continuous (but lower 
concentration) release of radon on the basis of the emanation rate from the waste in the silo. 

The loss of silo integrity for either Silo 1 or 2 would result in the immediate' release of 
approximately 14 or 18 wries, respectively, of radon and its decay products. A bentonite clay 
covering placed over the residues initially lowered the headspace radon inventory and 
minimized the potential for generating airborne releases. However, the clay covering is drying 
and cracking, and its effectiveness is diminished. The releasable radon inventory in each silo 
headspace is increasing and may eventually exceed 30 curies. 

The calculation results, as presented in Document No. 624-P622-49, confirm that the releasable 
inventory of either or both silos exceeds the Hazard Category (HazCat) 3 threshold, but does 
not exceed the HazCat 2 threshold. Thus, the silo facilities and the AWR Project facilities are 
defined as HazCat 3 facilities. 

1.4 Contractors 

Foster Wheeler, and its subcontractors, are performing AWR Project work for Fluor Femald 
under Contract No. FSC 624. The Project Management Plan, Document No. 624-P621-01, 
describes the Foster Wheeler and Fluor Fernald interfaces for the AWR Project. Other 
contractors are performing work in areas adjacent to the AWR Project work site. These areas 
include the Waste Pit Remedial Action Project, the Silo 3 Waste Project, and the OU 2 Haul 
Road Project. Foster Wheeler is to participate in Fluor Femald work coordination meetings and 
will coordinate any interference with another contractor through Fluor Fernald. 

1.5 

This section provides a brief overview of some of the physical attributes of the EEMP site 
(including the Silos Area) and its local surroundings. These features or phySkal.apt6iputes I -  are 

Physical Attributes of the Site 
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-3cussed since they can impact decisions related to emergency planning, preparedness, and 
sponse. They include geography, topography, geology, population distribution, meteorology 

~ : tural phenomena such as tornados, earthquakes and excessive precipitation events, an 
:;;insportation and utility systems. m 
1.5.1 Gewraphv. Topoqraphv and Geoloqy 

Geoqraphy. The FEMP is located on 1,050 acres in a rural area of the southwestern Ohio 
counties of Hamilton and Butler, near the Indiana border (see Exhibit 1-1). Scattered 
residences and villages such as Femald, New Baltimore, New Haven, Ross, and Shandon are 
located near the FEMP. Downtown Cincinnati is approximately 18 miles southeast of the 
FEMP, and the cities of Fairfield and Hamilton are 6 and 8 miles to the northeast, respectively 
(Fluor Femald 1999). The silos are located at the western edge of the FEMP site (also see 
Exhibit 1-1). I .  

iTapoqraphy. The FEMf? site.is.situated .on a relatively level plain, about.WM);&et above sea 
level. The land rises to 698 feet at the northem boundary, and slopes downward to 550 feet at 
Paddy's Run, which is a small creek on the westem boundary running roughly north to south 
through the FEMP. The site is located within the Great Miami River drainage basin. Storm 
water from the FEMP flows to the Great Miami River primarily via Paddy's Run. The Silos Area 
is above the 2,000-year floodplain (Fluor Femald 1998). Storm water runoff from the Silos Area 
is .appropriately controlled and discharged in accordance with the requirements of the FEMPs 
National Pollutant Discharge Elimination System (NPDES) permit. 

Geology. The FEMP is located in the ancestral valley of the Great Miami River. This valley is 
about 2 miles yide at the FEMP, with the floor about 200 feet below the present topography. 
The geology of the FEMP and its surrounding areas can be divided into three prima 
stratigraphic units: the bedrock, the sands and gravels of the Great Miami Aquifer, and the 
unconsolidated glacial overburden deposits. All of these geologic units ocwr within the FEMP 
boundaries to some degree (Fluor Femald 1998). 

* 
1.5.2 Population Distribution 

The residential population within a 5 -mb  radius of the FEMP indudes approximately 22,900 
people. The heaviest population concentration lies in a corridor extending east-northeast to the 
southeast of the FEMP. Daytime residentiaUemployment population within a Smile radius of 
the center of the FEMP was approximately 17,900 in 1990 and increases to approximately 
21,250 when enrollment of the schools in the area is included. However, the current site 
population varies daily due to temporary labor forces (Fluor Femald 1998). 

, 

1.5.3 MeteoroloQy 

In 1998 the precipitation measured at the FEMP was over 48 inches, which 'is above the 
average annual precipitation of almost 41 inches for 1948 through 1997. The prevailing winds 
at the site during 1998 were from the west through south-southwest approximately 30 to 40 
percent of the time, measured at both the 33-foot and 197-foot levels above the ground surface 
(Fluor Fernald 1999). The average monthly wind speeds range from seven miles per hour 
(mph) in August to 11 mph in March (Fluor Femald 1998). 
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1.5.4 Natural Phenomena 

Tornado. 
calculated to be 1.25 x lo" for the years 1978 through 1990 (Fluor Fernald 1998). 

' L, - 3 3 8  1.. 
An annual probability of tornado occurrence per square mile within Ohio was 

Earthauake. On a scale of less than one to four, a seismic risk zone (measurement of 
earthquake intensity) of two has been assigned to the FEMP. The historical record of seismic 
events and the absence of post-Wisconsin faults show that significant damage of. local 
earthquakes at the FEMP is highly unlikely (Fluor Fernald 1998). The Design Basis accident 
used for new facilities at FEMP is based on an exceedance probability of 1 x 1 09. 

Precipitation. The highest 24-hour rainfall event on record occurred in March 1964, when 
approximately 5 inches fell. The highest monthly record of snowfall was approximately 32 
inches and occurred in January 1978. The recorded maximum snowfall over a 24-hour period 
occurred in March 1968, when approximately 10 inches were recorded (fluor Femald 1998). 

' Z .  

1:5S * '  Transportation. Utility and Secukv Svstems .. - 

A railroad spur serves the FEMP from the CSX Transportation line that runs along the site's 
western border. Ohio Route 128 runs north and sauth near the eastem boundary, while Ohio 
Route 126 runs east and west at the north boundary line (fluor Fernald 1999). Public access is 
controlled through the north and south access points at the FEMP site. 

The Silos Area utility distribution systems include electrical power and fire protection water. 
Electrical power for the Silos Area loads is distributed from a substation west of Silo 3 (Fluor 

. Fernald 1998). Fire protection water is provided in the Silos Area via an 8-inch non-looped fire 
main that ties into the existing 12-inch underground site fire water header. Four hydrants are 
located in the area to assist fire protection. Each hydrant is capable of delivering 1,000 gallons 
per minute of water at a residual pressure of not less than 10 pounds per square inch (Fluor 
Fernald 1998). 

0 
Security systems in the Silos Area include fencing, gates, and video cameras. . Perimeter 
fencing and locked gates are used to restrict unauthorized access to the site. Two video 
cameras are located on the north and south sides of Silos 1 and 2. These cameras allow visual 
surveillance of the silos domes from the communication center manned by Fluor Femald 
personnel. 
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2.0 EMERGENCY RESPONSE ORGANIZATION 

733 organization shall be established and maintained for each sitdfacility with overa 
responsibility for the initial and ongoing response to and mitigation of an emergency.. . 
2.1 Organizational Structure 

The Foster Wheeler individual ultimately responsible for emergency planning, preparedness, 
and response is the AWR Project Environmental Safety and Quality (ESQ) Manager; however, 
the Foster Wheeler EC, as described in Section 2.2.1, has the day-today responsibilities of 
emergency direction and control prior to Fluor Fernald arrival at the AWR Project site, The 
AWR Project ESQ Manager, although not located onsite, oversees the preparation of and 
recommends approval of this Contingency Plan and performs assessments to determine that 
this Plan is in effect and that pre-emergency requirements are met. He also acts as a liaison to 
Fluor Femald regarding regulatory issues and notifies the Occupational Safety and Health 
Administktibii'(0SHA) of rgportable *accidents, as described in Fqction'5.1 of this Contingency 

- Plan. 

As depicted in Exhibit 3-2 of the Project Management Plan (Document No. 624-Pal-01) for the 
AWR Project, safety and health, iadiation safety, and quality are line management 
responsibilities. The Site Safety and Health (S&H) Representative, the Radiation Safety Officer 
(RSO), and the Quality Manager support line management in establishing and maintaining 
safety, radiological control, and quality control programs. They report, functionally, to the Foster 
Wheeler PM, but to prevent any potential for conflict of interest, these personnel report directly 
to Foster Wheeler's AWR Project ESQ Manager. 

During the construction and operations/maintenance/systems closure phases of the AW 
Project, principal work activities are to be performed within the Silos Area at the FEMP site. 
Construction activities are to be performed by Greater Cincinnati Building and Construction 
Trades Council (GCBCTC) personnel and managed by the Foster Wheeler Construction 
Manager. The Foster Wheeler Project Field Engineer is present at the site to assist and provide 
technical support for construction activities. Operations/maintenance/system closure activities 
are to be directed by Foster Wheeler and performed by Femald Atomic Trades and Labor 
Council (FAT&LC) personnel and managed by the OperationdMaintenancdSystems Closure 
Manager. 

e 

The primary interface between Fluor Femald and FWENC is between Foster Wheeler's AWR 
Project Manager and the Fluor Femald Project Manager, although, for contractual issues the 
Fluor Femald Contract Administrator communicates directly with the Foster Wheeler PM. 
Working interfaces also exist at the manager level. The primary construction interface is 
between fluor Fernald's Construction Contracts Manager and Foster Wheeler's Construction 
Manager. The primary operations and maintenance interface (including systems closure) is 
between Fluor Fernald's Operations Maintenance Manager (or the appointed maintenance 
supervisor) and Foster Wheeler's Qperations/Maintenance/Systems Closure Manager. The 
primary safety interface between Foster Wheeler and Fluor Femald is established to work 
critical issues over the course of the AWR Project. This safety interface is between Fluor 
Fernald's S&H Manager and Foster Wheeler's ESQ Manager. 

The management of the craft labor for construction is a cooperative effort between the Foster 
Wheeler Management Team and the GCBCTC Craft Foremen. The Craft Foremen are utilize 
as the liaison between the Foster Wheeler Supervisory and Management personnel and t * . r IC-' 

3, '.C ! 
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GCBCTC personnel. Fluor Fernald Team Leaders have the responsibility for managing 
FAT&LC personnel. Fluor Fernald Team Leaders are utilized as the liaison between the Foster 
Wheeler Supervisory and Management personnel and the FAT&LC personnel. 

2.2 Emergency Direction and Control 

' 

3 ' 4 - 
This section describes the responsibilities of various AW R Project personnel regarding 
emergency direction and control in the event of an emergency at the AWR Project site. As 
previously mentioned, emergency response related to the AWR Project is a shared 
responsibility between Fluor Fernald and Foster Wheeler. The Fluor Fernald ERT will 
implement the FEMP Emergency Plan in response to an emergency situation in the AWR 
Project area. The Foster Wheeler EC is to inform the Fluor Fernald ED0 or the FIuor Fernald 
AEDO in the event of an emergency. 

, . . .  . .  
.. . .. : ($1  ! I . .  , . .. . .. . ... . ,, . .. 2.2.1 Respon&ilitiesaf the'Foster Wheeler EC . ' " '  .. . 

The Senior Shift Supervisor (during the construction phase) or the Shift Supervisor on duty 
(during the operations/maintenance/systems dosure phase) serves as the Foster Wheeler EC 
for the AWR Project. The Foster Wheeler EC is required to immediately notify the Fluor Fernald 
ED0 or AEDO and AWR Project personnel in the event of an emergency. The Foster Wheeler 
EC is also responsible for personnel safety and machinery and processes in the event of an 
emergency or a stop work order prior to Fluor Fernald arrival. 

In the event of an emergency at the AWR Project site, the Foster Wheeler EC reports 
immediately to the scene of the emergency to assess the seriousness of the situation and 
immediately notifies the Fluor Femald ED0 or AEDO and the Foster Wheeler PM. The Foster 
Wheeler EC then directs whatever efforts are necessary until the Fluor Femald'ERT arrives.. At 
his discretion, the Foster Wheeler EC may also order closure of the AWR Project site for an 
indefinite period. 

The Foster Wheeler EC responsibilities during an emergency situation include: 

0 lnfoyw the Fluor Femald AEDO of existing conditions and cooperates with the AEDO to 
resolve the emergency situation, 

0 Directs the activities of AWR Project personnel in emergency situations, including 
assigning employee/altemate to turn off equipment and utilities, and other related tasks 
in the event of an emergency shutdown, until the Fluor Fernald AEDO arrives, 

Provides for assistance of physically challenged employees during evacuations, as 
necessary, and . 

0 

0 Conducts a Rally Point headcount, or designates an alternate to do so, when the AWR 
Project area is evacuated. 

* Contract NO FSC 624 
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In addition.'the Foster Wheeler PM. the Construction Manaaer. or the Operations/Maintenance/ 
w .  

Systems Closure Manager may assume the responsibilities of the Foster Wheeler EC upon 
arrival at the scene. 

,222 ResDonsibilities of the Foster Wheeler PM 

Throughout all project phases, the Foster Wheeler PM has complete authority and responsibility 
for Foster Wheeler and subcontractor personnel performance. The PM ensures that Foster 
Wheeler resources are available and committed to..emergency response at the AWR Project 
site. The PM also notifies the Foster Wheeler corporate,ESQ Manager and the Vice President 
of Remediation in the event of an emergency: 

2.2.3 Reswnsibilities of AW R Proiect Personnel 

Each AWR Project person has the following responsibilities related to emergency response 
actions to be taken during abnormal situations at the AWR Project site: 

0 Notifies nearby personnel to evacuate dangerous areas in the event of an emergency, 

0 Proceeds in accordance with this Contingency Plan in emergency situations, 

Responds to emergency signals, and 

Supports the Foster Wheeler EC and the Fluor Femald ED0 or AEDO as necessary. 

0 - 

2.3 Emergency Management Operations 

Emergency response related to the AWR 'Project is a shared responsibility between Fluor 
Femald and Foster Wheeler. The Fluor Fernald ERT will use the FEMP Emergency Plan and 
related emergency procedures in response to an emergency situation in the AWR Project area. 
These situations include, but are not limited to, fire, personnel injury, or spills. The Foster 
Wheeler EC is to inform the fluor Femald ED0 or the A D O  in the event of an emeigency. 
Fluor Femald emergency management operations at FEMP are implemented according to the 
FEMP Emergency Plan. 

008280 
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, *  

3.0 OFFSITE RESPONSE INTERFACES ' 4  - 33 
"Coordination with State, Tribal, and local agencies and organizations responsible for offsite 
emergency response and for protection of the health and safety of the public.. . 
Foster Wheeler may support Fluor Fernald in external communications, however, 
communications for the AW R Project related to emergency response notifications with outside 
individuals, agencies, or other stakeholders must go through Fluor Femald, as depicted in 
Exhibit 3-1. When implemented, the FEMP Emergency Plan is used as the basis for offsite 
response interfaces for the FEMP site. 

: .. : j  ' 4  : :,. ..:, . . 
- .  . ' . .  , . . 

~~~ ~~~ ~~ 

Exhibit 3-1. AWR Project Interfaces 
m: Fluor Daniel Femald (FDF) is the equivalent d fluw Femald fur use in this exhim.) 

The FEMP maintains mutual aid agreements with local authorities for fire, ambulance, law 
enforcement, and medical services. The Fluor Femald AEDO, with assistance of Fluor Femald 
division commanders, determines the need to invoke these agreements during an emergency 
(Fluor Fernald 1999). 

. .  1. 
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. 4.0 EMERGENCY CLASSIFICATION 

“Provisions shall be established to categorize and classify emergency events.. . ” 
Classification aids in the rapid communication of critical information and the initiation of 
appropriate time-urgent emergency response actions. The FEMP Emergency Plan defines the 
emergency categories that are applied to the FEMP site as well as the AWR Project. The Fluor 
Femald ED0 or AEDO will classify each emergency based on information provided by the 
Foster Wheeler EC and other sources of information available. 

4.1 Definitions 

Events that operationally involve or effect the FEMP are grouped into four categories, by relative 
anking of status, lo ensure that the urgency of notification is readily identifiable and appropriate 
response actions are directed immediately. The four categories in order of increasing severity 
are defined as follows: 

Luggable Event- Non-routine event not significant enough to warrant reporting to any 
outside agency, but is documented for trend or other analysis. 

Off-Noma/ Occurrence - Abnormal or unplanned events or conditions that adversely 
affect, potentially affect, or are indicative of degradation in the safety, security, 
environmental or health protection performance or operation at a facility. 

Unusual Occurrence - A non-emergency occurrence that has significant impact or 
potential for impact on safety, environment, health, security or operations of a facility. 0 
Operations/ Emergency - An unplanned, significant event or condition that requires 
time-urgent response from outside the immediatdaffected sitdfacilrty or area of the 
incident. Such events are included in the FEMP Emergency Plan but may also be 
classified as a Level I Emergency Condition Level under criteria established by Local 
Emergency Planning Committee (LEPC) guidance. 

4 3  Criteria for Operational Emergencies 

An operational emergency shall be declared when events occur that represent a significant . 
degradation in the level of safety at a sitetfacili and that require time-urgent response efforts 
from outside the sitdfacility. Operational emergencies shall be further classified as either an 
Alert, Site Area Emergency, or General Emergency (in order of increasing severity) when 
events occur that represent a specific threat to workers and the public due to the release or 
potential release of significant quantities of radiologicalhon-radiological hazardous materials. 
FEMP general emergency response procedures to operational emergencies are summarized in 
Emergency Action Level (EAL) Guides (see Appendix A to this Contingency Plan). 

During off-normal events, Fluor Femald will take over control of the AWR Project work area and 
implement appropriate actions, with direct input from the Foster Wheeler. The Fluor Femald 
ED0 or AEDO and the ERT then direct the appropriate emergency actions at the remainder of 
the site. Foster Wheeler will also notify Fluor Femald of unplanned, non-life threatening events 

of ’ * < ’ >  ,:i 

For additional discussion regarding notifications, see Section 5. 
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5.0 NOTIFICATIONS AND COMMUNICATIONS ' * -  338?. 
"Provisions shall be established for prompt initial notification of workers and emergency 
response personnel and organizations.. . 
5.1 Offsite Notifications 

The Foster Wheeler EC shall notify the Fluor Femald ED0 or AEDO in the event of an 
emergency, in which the Fluor Femald ERT will provide emergency response at the AWR 
Project site. The AEDO and ED0 assess and categorizelclassify the event. Fluor Fernald 
records all events in a daily log, and the appropriate notifications and reports made for only 
those events categorized as Off-Normal Occurrences or higher. 

In the event of an emergency at the FEMP site, all offsite notifications are handled by Fluor 
Femald and DOE in accordance with the FEMP Emergency Plan, except in cases of a fatality or 
catastrophe in which three or more .workers are injured and hospitalized. In these cases, the 
Foster Wheeler EC is required to nottfy the AWR Project ESQ Manager immediately, and the 
AWR Project ESQ Manager is required to nottfy OSHA in accordance with Foster Wheeler 
corporate procedures. 

5.2 Onsite Notifications 

The Foster Wheeler EC is required'to notify. the Fluor Femald ED0 or AEDO in the event of an 
emergency. These notifications will be made either by radio, telephone, or pager. - 

NOTE:' .In an emergency situation, the health and safety of an employee 
fakes precedence over radiological controls. 

Radiological incidents or abnormal events shall be immediately reported to Fluor Femald. 
Examples include, but are not limited to, skin or clothing (other than personal protective 
equipment [PPEJ) contamination, situations where radioactive material .uptake is suspected and 
situations where contamination is spread to a controlled .area or clean area. If such an event 
occurs, then the Foster Wheeler EC (or designee) shall document the event or condition in 
writing. This documentation shall include 'enough information to reconstruct the event, its 
associated consequences, corrective or recovery actions, and the estimated dollar amounts of 
damage to property or cost of the corrective actions taken. 

53 Foster Wheeler Notifications 

As soon as first aid andor emergency response needs have been met, the following Foster 
Wheeler personnel are to be contacted by telephone: 

0 Project Manager, 

0 Project S&H Representative, 

Project RSO (for radiological events), and 

The employer of any injured worker who is not a Foster Wheeler employee. 
. . ' ) r ' : ?  J.'. * *  
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Written confirmation of verbal reports are to be submitted within 24 hours. The Foster Wheeler 

employee is not a Foster Wheeler employee, then his employer will also receive a copy of th 
accidenthcident report forms are provided in Appendix B to this Contingency Plan. 

report. 

5.4 Communications 

The FEMP maintains a communications system to ensure adequate control over both normal 
plant operations and emergency operations. The communications used for the AWR Project will 
be compatible and tie into the FEMP system. The following types of communications will be 
used at the AWR Project site in the event of an emergency: . 

. .  

Evacuation Alarms - Local evacuation alarms are provided in the Vitrification Pilot 
Plant (ViPP) Control Room for the AWR Project. These alarms can be activated if the 
RCS stack alarm or l T A  secondary containment leak detection alarms are activated. All 
emergency-voice and .evacuation alarm devices will be compatible with the FEMP 
Honeywell Emergency Voice Alarm and Evacuation (WAC) System;-with the master 
control at the FEMP Emergency Operations Center (EOC). 

Fire Detection and Annunciation - Foster Wheeler will provide and connect an 
emergency alarm system that complies with National Fire Protection Association (NFPA) 
72-1 999 and is compatible with the existing FEMP Honeywell Delta 1 OOO, Environmental 
and Fire and Safety Alarm System. Also, manual fire alarm stations, audible and visual 
fire alarm notification devices, smoke detection alarms (for indoor locations), and 
monitorslatarms for automatic sprinkler systems (if used) will be appropriately located at 
the AWR Project site. These alarms will be tied into the FEMP sitewide alarm system sc 
that all emergency alarms report to and terminate in the FEMP EOC. 

Telephones - Telephones will be located at the AWR Project support trailers in the 
support zone (SZ) for communication with emergency support servicedfacilities. 
Several cellular telephones and pagers will be issued to AWR Project personnel 
responsible for emergency communications to provide backup capabilities. To report 
emergencies onsite by phone, dial 91 1, or from a cellular phone dial 648-651 1. These 
numbers will be posted at the AWR Project site. 

0 

Radios - The primary form of communication during an emergency between field 
groups in the exclusion zone (EZ) and the Foster Wheeler EC will be radio 
communications. Each field team within the EZ shall have a two-way radio. One site 
radio is required for the express purpose of emergency contact. During an 
emergency situation, the lines will be kept clear so that all field teams can receive 
instructions. The use of radios for the AWR Project will be coordinated with FEMP Site 
Security and the current FEMP-maintained short-range, government-f requency FM 
radios. To report emergencies onsite by radio, switch to Channel 7 and call CONTROL. 
This number will be posted at the AWR Project site. 

B)c)07'70 
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, 
. Hand Signal Meiining-. 

Hand gripping throat 
Grip on partner's wrist or place 
both hands around partner's waist 
Hands on top of head 
Thumbs up 
Thumbs down No. Negative. 

Out of air, can't breathe. 
Leave the area immediately. 
No debate. 
Need assistance. 
Okay. I'm all right. I understand. 

. .  

Hand Signals - Hand signals along with the buddy system shakbe-u 
The entire field team shall know these signals before operations commence and their 
use covered during site-specific training. Typical hand signals include the following: 

. .- .. . , I  .: . . . . . . . . . .  : I '  .'..:,:. . .  . . . . . . . .  . . .  ,. . I . :. . 0 .. 
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6.0 CONSEQUENCE ASSESSMENT 

“Provisions shall be established to adequately assess the potential or actual onsite or offsite 
consequences of an emergency.. . 
6.1 Consequence Determination 

As part of the initial assessment after being notified of an emergency event, the Foster Wheeler 
EC will assist the Fluor Fernald AEDO, as requested, in data gathering, evaluation of Mica1 
factors, and the development of a Tactical Attack Plan for the particular event. Emergency 
planning at the FEMP is based on detailed hazard and safety analyses, when available, and 
best engineering judgment for those accidents in which detailed analyses have not been 
completed. This judgment considers the potential consequences of the event and the 
probability for that event to occur. 

The following events, adapted from the FEMP Emergency Plan, are to be considered for 
emergency planning purposes related to the AWR Project, along with general mitigation 
measures related to the events. Protective actions and further detail of mitigation measures for 
these events are summarized in Sections 7 and 9 of this Contingency Plan. 

r .  
1 .  

. 

6.1.1 Severe Weather and Earthquakes 

Severe weather is the most likely event to occur at the FEMP with tornados presenting a 
significant enough hazard to warrant the declaration of an emergency. Severe thunderstorm 
warnings (winds expected at or above 50 knots) occur several times a year and tornados hav 
historically occurred in the vicinity. Personal injury and property damage may result from high 
winds, differential pressure, or missiles produced by high winds. In severe cases, theintegrity 
of buildings or containers (including Silos 1 and 2 and the l T A  tanks) containing hazardous or 
radiological material may be compromised resulting in a release. 

a 
In the event of adverse weather conditions, the Site S&H’Representative or designee will work 
with Fluor Femald S&H personnel to determine if work can continue without potentially risking 
the safety of field personnel. Some of the items to be considered include: 

0 Potential for heat stress and heat-related injuries, 

Potential for cold stress and cold-related injuries, 

Treacherous weather-related working -conditions such as hail, rain, snow, ice, high 
winds, etc., 

0 limited visibility (fog), and . 

0 Potential for electrical storms. 

. . . .  

9 



Contingency Plan and Emergency Response 

Site activities will be limited to daylight hours or when suitable artificial @hzs provided, and 
when acceptable weather conditions prevail. The Site S&H Representative (or designee) will 
work with Fluor Femald S&H personnel to determine the need to cease field operations or 
observe daily weather reports and evacuate, if necessary, in case of severe inclement weather 
conditions. 

3 

The FEMP is located in a seismic zone where earthquakes do occur periodically. A severe 
earthquake would result in significant property damage, and could result in mass casualties and 
disruption of the entire community. The FEMP site could be isolated from additional assistance, 
especially during the initial hours after such an event. Daryge to the silos or AWR Project 
facilities could cause a radiological release. 

6.1.2 Radioloqical Release 

Silos 1 .and 2 currently contain residues from earlier site processing activities and a Radon 
Treatment System (RTS) for removing radon gas that collects in the dome area of the silos. 
(Note: The RTS is not currently operating and has been disconnected from the silos). As part of 
the AWR Project, radon from the silos and the new I T A  will be collected and treated at the site 
using the RCS. In addition, a TTA tank or transfer line rupture/ leak would be contained within 
the secondary containment of the l T A  system, with radon collected by the RCS. 

The draft FEMP Hazard Assessment considered the failure mechanisms including loss of 
containment (Le., partial or full dome collapse) due to natural degradation, earthquake, and 
dome collapse due to high winds. Of these events, loss of containment due to natural 
degradation is the bounding event for probability of occurrence; however, dome collapse due to 
earthquake is the bounding event for onsitdoffsite consequences (Fluor Femald 1999a). The 
worst case for dome collapse due to an earthquake is projected to result in an exposure at the 
facility boundary of greater than 100 mrem but less than 1 rem total effective dose equivalent 
(TEDE). This exposure would exceed the decision criteria for an Alert level at the FEMP. 
Assessment of the need for categorization based on airborne concentrations of radiological 
isotopes will be made based on actual, measured airborne concentrations for specific isotopes 
(Fluor Femald 1999a). 

6.1.3 Fire 

Potential sources of fire do exist during construction and operations related to the AWR Project. 
These may include welding, abrasive cutting, lightning strikes, electrical or office accidents, etc. 
A Fire Hazard Analysis (FHA) for the AWR Project (Document No. 624-P622-45) 
comprehensively and qualitatively assesses individual fire areas and whether applicable DOE 
Orders are met and that the acceptable level of protection is being incorporated into the design. 
Adhering to the following precautions can potentially prevent fires: 

Good housekeeping and storage of materials, 

Storage of flammable liquids and gases away from oxidizers, 
, ; I  

0 No smoking in the EZ or any work area, 
h I 4  0009'~3 (I,. 

.- . -- - . - - - - ,  - - _ _  

Document No. 624-P621-09. Rev. 0 

-- - . - - 16 - Contract No FSC 624 , -  - _ _  
- 

Apnl19,2OOo - -- - Document No 624-P621-09. Rev. 0 r;a >y$$$+qi? 
060287 

Y 



. 9 ,  

Contingency Plan and Emergency Response 

No hot work without a properly executed hot work permit, 

Shutting off engines and allow engines to cool before refueling (Fluor Fernald 1999c), 

Grounding and bonding metal containers during transfer of flammable liquids, 

Use of Underwriters Laboratories (UL) approved flammable storage cans, 

Fire extinguishers, rated at least 10 pounds ABC, located on heavy. equipment, in 
trailers, and near hot work areas, and 

Monthly inspections of fire extinguishers. 

-. .! : YI'C; . . . ) . I .  . . j . . _ /  * .., . "* .  . -4.. .. : 

6.1.4 Onsie Vehicle Accidents 

Vehicle accidents occurring onsite can result in injuries and property damage. Restricted 
roadways and .enforced low speed limits reduce the hazard potential of a vehicle accident 
onsite. 0ffsite.transportation'accidents are addressed in the FEMP Emergency Plan. 

- _  . .  . - _  . 
. I  L ' .. ..;. # .'* . . . .:_ ::"r,; :: . I ,  6.: . . .. .. ... . , 
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6.1.5 Bomb ThreatdSuspicious Devices 

The degradation of safety and security to AWR Project personnel and property by the threat of 
an explosive or suspicious device is always a possibility. Personnel are to respond 
conservatively to bomb threats (including biologicaVchemical threats) and the discovery of 
suspicious devices. 0 
6.2 Continuous Assessment and Coordination 

An initial assessment of an incident is performed by the Fluor Femald AEDO, with assistance 
from Foster Wheeler as required, and developed into a tactical attack plan to resolve the 
incident. When activated, the FEMP EOC can perform a more comprehensive assessment. As 
events unfold, the situation is reassessed with input from the field teams and the EOC staff. 
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’ 7.0 PROTECTIVE ACTIONS AND REENTRY 

“Protective actions shall be predetermined for onsite personnel and the public.. . 
7.1 Protection of Onsite Personnel 

The primary methods to protect onsite personnel in emergency situations are notification, 
sheltering, and evacuation. When an emergency occurs, the Foster Wheeler supervisor may 
direct sheltering or evacuation of AWR Project personnel in the immediate work area. The 
nearest permanent shelter for the Silos Area is the VitPP, which currently has been designated 
as the emergency shelter for the Silos Area. Further evacuation and protective actiorCs are 
governed by implementation of the FEMP Emergency Plan. Appendix C to this Contingency 
Plan provides an area map indicating the AWR Project site personnel evacuation routes and 
FEMP Rally Point locations (primary and alternate) to be used in the event of an emergency. 
The :general locations of emergency equipment and facilities and equipment for the AWR 
Project are also noted on the Appendix C area map. 

Once the Foster Wheeler EC notifies the Fluor Femald AEDO and the initial incident 
assessment has been conducted, the AEDO directs onsite protective actions. Once the fluor 
Fernald ED0 is briefed or the FEMP EOC activated, they will assume primary responsibility for 
recommending onsite protective actions and implement the FEMP Emergency Plan. Also, 
FEMP Site Procedure EM-0004, Protective Actions, is implemented in the case of radiological 
and non-radiological releases and is used by Fluor Femald in determining the appropriate 
emergency class, affected area, and protective actions for onsite and offsite personnel. 

7.1.1 Severe Weather and Earthquakes 

Sheltering is the preferred action for tornados, severe weather emergencies, and earthquakes. 
In this sense, sheltering is defined as moving personnel into permanent buildings or shelters 
and out of temporary buildings or trailers. As previously mentioned, the emergency shelter for 
the Silos Area is the ViPP. 

Severe Weather. When the announcement of severe weather:approaching is made, do ONE of 
the following: 

0 WARNING: AVOID WORKING IN HAZARDOUS SITUATIONS SUCH AS HIGH, 
UNPROTECTED AREAS OR AREAS WHERE MATERIALS MAY BE BLOWN BY 
WIND. 

0 If in an isolated area, then secure equipmenVmatena1 and leave the area. 

If in an external storage area, then secure loose materials (e.g., empty drums and 
boxes) by tying, weighing down, reducing stack height, or sheltering; and move into a 
permanent structure such as the VitPP. 

If outside, then secure equipmentlmaterial and move into nearest permanent structure. 

3 ,  
‘ 1 .  : a  
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If in a trailer, smoking shelter,.or Tension Support Structure (TSS), then seek shelter in 
nearest permanent structure such as the ViPP. 

0 If in a permanent structure, then do the following: ,,: 

J Close and secure windows, doors, other openings in which wind or rain could enter, 

J Move away from windows, 

J Shut down equipment that is unsafe to operate during wind or rainstorm, 

J Move valuable equipment and materials to a sheltered location, and 

J Cover equipment that cannot be moved but may be damaged. 

Earthquakes. In the event of an earthquake, AWR Project personnel will be evacuated and 
sheltered. WARNING: I (  RESPONSE -SHALB BE IMMEDIATE, .DO NOT WAIT FOR 
INSTRUCTIONS. Back-up communications and a highly survivable FEMP Mobile EOC 
operated by Fluor Femald ensure command and communications capabilities during such an 
event. 

The following steps shall be taken in event of an earthquake: I 
0 Take shelter under a sturdy desk or table. .If a desk or table is not available, then go to a 

If possible, kneel down, bend head close to knees, cover sides of head with elbows, and 
clasp hands firmly behind neck. 

supported doorway. 

0 
0 Avoid walls, shelves, and glassed areas. If inside, then do not evacuate while tremors 

are occurring. 

If outside, then move to an open area away from power lines, piping, buildings, and 
kneel or lie down. 

0 After the shock has subsided, then evacuate the facility. (NOTE: Do not use elevators 
following an earthquake.) 

0 While evacuating, move away from structures, avoid electrical wires, brokedeaking 
pipes, visible fumes, and other hazards that may be encountered. 

Assemble at Rally Point #4 (see Appendix C to this Contingency Plan) or as directed by 
the Foster Wheeler EC. 

0 
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7.1.2 Radioloqical Release 

Possible indications of a radiological release in the Silos Area, as adapted from FEMP Site 
Procedure EM-0030, Silos Area Emergency Procedure (Fluor Fernald 1999b), include the 
following: 

Visual verification during routine inspections of AWR Project operations, 

Visual verification by installed cameras providing surveillance of Silos 1 and 2, 

Abnormally high radon levels as indicated by the continuous environmental radon 
monitors surrounding the EZ, or 

Activation of remote RCS stack alarms or l T A  leak detection alarms. 

Silo Dome Collapse. In the event of a silo failure, the Silos Area Emergency Procedure, FEMP 
Site Procedure EM-0030, would be implemented immediately to provide protection to the 
workforce (Fluor Fernald 1997b). Initial emergency actions, adapted from Site Procedure EM- 
0030, are summarized below: 

, Cease Silos Area operations, 

Notify personnel in immediate area, 

. Activate local evacuation alarms from the VitPP control room, 

Evacuate the area (NOTE: When an emergency occurs and evacuation is ordered, 
personnel will bypass the personal contamination monitors [PCMs]), 

Proceed to Rally Point #4, 

0. Notify the Facility Owner or designee of the event and its estimated magnitude, and 

Notify the AEDO. 

Potential recovery actions are described in Operable Unit 4 (OU4): An Analysis of Emergency 
Recovery Actions - Phase / I  (Fluor Femald 1998c) and are summarized in Section 9 of this 
Contingency Plan. 

TTA Tank Rupture or Leak. Possible indications of a l T A  tank rupture or release are detected 
primarily by way of either (1.) indications from the level instruments in the containment sump, or 
(2) visual indication via the closed circuit television (CCTV) system. 



- 6  

~ 

Contingency Plan and Emergency Response 

The following steps are the initial emergency actions to be performed in the event a 7 7 A  tank 
leak is detected: 

1. Stop transfer of material from the silos. 
Programmable Logic Control (PLC) system if the containment sump leak detection 
system alarms. 

This action occurs automatically via th 

2. Perform a radon survey on the 7 7 A  deck first, and then survey around the base of the 
l 7A .  If a tank leak has occurred, then some radon (in proportion to the fraction of the 
waste leaking) will be released to the TTA plenum, and may escape from the plenum 
even though the penetrations to the l T A  deck are sealed. Since no penetrations‘ are 
located in the shield wall of the I T A ,  minimal radon leakage would occur through the 
sides. 

3. Control personnel access to the l T A  area based on the results of the surveys described 
above. - .. .. re ;, , 3 ,  ti. 

4. Ascertain which tank is leaking by use of the CCTV and by monitoring the tank level 
indicators. 

5. If openings are detected between the plenum and l T A  deck, then seal with foam or 
caulking. 

6. Establish a connp3ion between the plenum and the RCS to generate a slight negative 
pressure in the plenum so that radon released is exhausted through the carbon beds. 

For a description of potential recovery operations related to the l T A  tank rupture or le 
scenario, refer to Section 9 of this Contingency Plan. 

7.1.3 Fire 

In the event of a fire or explosion, AWR Project personnel are to immediately evacuate the AWR 
Project site and meet at Rally Point #4 for accountability. No personnel are to fight a fire 
beyond the stage vohere.it can be put out with a portable fire extinguisher. 

For additional clarification, the following steps should be taken in case of a fire: 

-Pull lever on the nearest FEMP Fire Alarm Box. If an alarm box is not nearby, dial 91 1 
on a telephone to directly connect to the ‘FEMP‘ Communications Center (cellular phone, 
dial 648-651 l), or use a portable radio by switching to Channel 7 and calling CONTROL. 
WARNING: USING THE WRONG TYPE OF flRE EXTINGUISHER CAN BE 
HAZARDOUS. 00 NOT USE WATER TO UCnNGUlSH ELECTRICAL, LIQUID, OR 
METAL FIRES. 

If trained to use fire-fighting equipment (and can do so without endangering self), then 
combat the fire cautiously until ERT arrives. (NOE: Use METL-X for burning metal 
fires. Use C02, ABC, or dry chemical for electrical or flammable liquid fires. Use 
Class “ A  (water) extinguisher or ABC fire extinguisher for trash, wood, and paper 
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If possible and safe, shut off gas, electrical power, and operating equipment. Remove 
combustible or other hazardous material to secure location. 

If it becomes evident that the fire cannot be controlled by local actiorf3hzn immediatelv 
7 

notify personnel to evacuate the facility/area by contacting the FEMP Communicatio; 
Center by telephone or portable, radio. WARNING: DO NOT LOCK flRE OR EXIT 
DOORS. 

Close fire and Exit doors after facility has been evacuated. 

After evacuation, report to Rally Point #4 (see Appendix C to this Contingency Plan). 
(NOTE: Instruct persons in transit to avoid the facility and surrounding area.) 

P 

7.1.4 Onsite Vehicle Accidents 

Restricted roadways and enforced low speed limits reduce the hazard potential of a vehicle 
accident onsite. If a spill or leak of hazardoudradiological material results from such an 
accident or during vehicle refueling operations, then the Foster Wheeler EC will perform the 
following steps. when responding to a spill or leak that may potentially be an environmental 
release: 

0'. . 

Determine the nature and major component of the spill or leak, 

Make sure unnecessary persons are removed from the spill area, 

Notify the fluor Femald AEDOEDO, 

Don proper PPE, 

Remove ignition sources if a flammable liquid, gas, or vapor is involved, 
' 

Try to stop the leak with appropriate spill control materials that are kept on hand for 
temporary repairs, if possible, 

Remove surrounding materials that could react with the materials in the spill, and. 

Assist the Fluor Femald ERT as requested. 

7.1.5 Bomb ThreatdSuspicious Devices 

Personnel are to respond conservatively to bomb 'threats and the discovery of suspicious 
devices. For the purpose of this Contingency Plan, bomb threats and discovery of suspicious 
devices also include those related to biologicaVchemical threats and devices. Actions to 
respond to such an event are addressed in FEMP Site Procedure EM-0023, Bomb Threat 
Procedure (Fluor Fernald 1997a) and Site Procedure EM-0020, Building Emergency Procedure 0 (Flu0~10~~~998b). u * * J  . * yy$ : 
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Alert the .Fluor Fernald AEDO/EDO. immediately. Complete the bomb threat checklist, or 
, equivalent, as provided in Appendix D to this Contingency Plan. An equivalent form is 

contaived in the FEMP site phonebook. NOTE: Anyone who receives a threat or finds a 
suspicious object in hisher area shall immediately notify FEMP Security by calling (or 
have someone else call) the FEMP Communications Center (648-651 1 or 91 1). 

7.2 Protection of Offsite Personnel 

Protective action recommendations are issued by FEMP when an event at the FEMP has or will 
have a potential offsite impact (Le., General Emergency). Protective actions can either include 
sheltering, evacuation, or other protective actions for the 2-mile Immediate Notification Zone 
(INZ). The INZ was established with the concurrence of state and local officials and follows 
geographic boundaries. Protective actions for offsite personnel are implemented in accordance 
with FEMP Site Procedure, EM-0004, Protective Actions. 

* _  .- --, 7.3 Protective Adtiow Guides (PAGs) -1 ? 

DOE Order 151.1 specifies that the PAGs published by the U.S. Environmental Protection 
Agency (EPA) are to be used for comparison with exposures resulting from radiological releases 
to determine the appropriate emergency class. FEMP site-specific PAGs, and the related 
criteria for radiological releases, are implemented in accordance with FEMP Site Procedure, 
EM-0004, Protective Actions, and are summarized in Exhibit 7-1. 

Exhibit 7-1. EPA PAGs for the Early Phase of Emergency 

. .  .'.. I '  I '  

. :.:;I .,- 

. ..: 

Evacuation (or 
Sheltering ") 

I -5 rem Evacuation (or for some situations sheltering) 
should normally be initiated at 1 rem. 

0 

7.4 

DOE Order 151.1 specifies that ERPGs developed and approved by the American Industrial 
Hygiene Association (AIHA) are to be used for comparison with exposures resulting from non- 
radiological releases to determine the appropriate emergency class. The AIHA ERPGs should 
be used as the basis for protective action criteria for non-radiological releases. 

Emergency Response Planning Guides (ERPGs) 

If no suitable exposure criterion can be found for a substance of interest, then the FEMP will use 
EPA level of concern (LOC) values in place of ERPGs as the basic protective action criteria for 
non-radiological releases. It is not anticipated that the AWR Project will use the chemicals listed itC\f##31& Procedure EM-0004 of type or quantity to invoke the use of ERPGs. 

1 ;  # 3 '  
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7.5 Records 5 3 8 1  ' 4 '  
Records associated with the AWR Project are maintained in accordance with the Records 
Management Plan, Document No. 624-P621-04, and related AWR Project procedures. FEMP 
records, including the log of emergency events, are managed by Fluor Fernald. All events are 
recorded in a daily log by Fluor Femald, and the appropriate notifications and reports are made 
for only those events categorized as Off-Normal Occurrences or higher. 

7.6 Personnel AccountabiIity/Evacuation 

Evacuation is the preferred protective action for most types of emergencies. Most events are 
localized and distance ensures safety. Rally Points are provided near the AWR Project work 
area to provide for the assembling of, control of, and communications with evacuated personnel 
(see Appendix C to this Contingency Plan). Regardless of whether sheltering or evacuation is 
ordered, it is essential that personnel in evacuated facilities be accounted for to determine if 
anyone is missing and still in danger. 

After evacuation, AWR Project personnel will assemble at the Rally Point and be counted. The 
Foster Wheeler EC will designate an employee to log the head count and report unaccounted 
personnel back to the Foster Wheeler EC, who in turn, will attempt to reconcile the head count 
report, as needed. Attempts will be made to locate unaccounted personnel as long as it does 
not endanger the lives of others by reentry into the emergency area. 

7.7 Reentry 

Each accident .is a unique event and the requirement for reentry activities will depend on the 
nature of the specific accident. Therefore, the response structure for conducting reentry 
activities must be flexible and capable of responding to a wide range of conditions. Reentry 
activities will often involve high risk, time-urgent actions. Fluor Femald Emergency Response 
management may be called upon to make a rapid risk versus benefit type decision and then 
establish priorities for selected activities. Foster Wheeler will assist Fluor Femald in this area as 
requested. 

The Fluor Fernald AEDO, as the FEMP's Intident Commander for emergency response, will be 
the identified person within the FEMP Emergency Response Organization with the authority and 
responsibility to authorize reentry activities. Reentry of AWR Project personnel to the AWR 

- Project area will be allowed only after the Foster Wheeler EC (or designee) makes this 
announcement and gives appropriate reentry instructions. 

7.8 Emergency Planning Zone (EPZ) 

The EPZ is the geographic area surrounding the FEMP for which planning and preparedness 
efforts are carried out to ensure that prompt and effective protective actionscan be taken to 
reduce adverse effects of an emergency at the FEMP. Protective actions for the five-mile EPZ 
are implemented in accordance with FEMP Site Procedure EM-0004, Protective Actions. 

I .  
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7.9 . Communication 

Other than the initial notification to onsite AWR Project personnel and the Fluor Femald AEDO, a 
all other emergency communications are the responsibility of Fluor Femald. These 
communications include those made to offsite response agencies, as needed, and are 
performed by DOE and Fluor Femald in. accordance with the FEMP Emergency Plan. 

7.10 Termination of Protective Actions 

The decision related to the termination of protective actions rests with the Fluor Femald Deputy 
Emergency Director (DED), in consuttation with other FEMP EOC staff, as is the case with 
terminating the emergency event itself (see Section 9.1 of this Contingency Plan). 

- * ,  . .. . - 

7.11 Shutdown of Operations 

In the event of an emergency, safe shutdown of AWR Project operations will be conducted in 
accordance with applicable operations procedures for each facility/operation. Safe shutdown is 
also addressed in the training associated with AWR Project personnel involved in operations 
and maintenance at the facilities. In addition, AWR Project operations are alarmed remotely to 
the ViPP Control Room and operations can be safely and remotely shutdown from the AWR 
Project Control Trailer, as necessary. 
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8.0 EMERGENCY MEDICAL SUPPORT 

"Medical support shall be planned in accordance with DOE Orders for workers contaminated by 
hazardous material.. 

8.1 AWR Project Site 

Procedures and rules designed to prevent employee injury are provided in the AWR Project 
Specific HASP. During the si5e safety briefing of each employee, AWR Project personnel will be 
informed of the emergency. medical procedures for the AWR Project. 

Should an injury occur at the AWR Project site, no matter how slight, it will be reported to the 
Foster Wheeler Site S&H Representative immediately. Unless they are in immediate danger, 
severely injured persons will not be moved until Emergency Medical Technicians (EMTs) can 
attend to them. Some injuries, such as severe cuts and lacerations or bums, may require 
immediate treatment. Any first aid instructions that can be obtained from doctors or EMTs 
before the Fluor Femald ERT arrives at the site or before the injured person can be transported 
to the hospital will be followed closely. 

As a standard safety precaution, Foster Wheeler will provide at least two personnel with current 
First Aid and Cardiopulmonary Resuscitation (CPR) certification on each active work shift for the 
AWR Project. When personnel are transported to the hospital, the Site S&H Representative will 
provide a copy of the employee's Medical Data Sheet to the paramedics and treating physician. 
Only in non-emergency situations will an injured person be transported to the hospital by means 
other than anambulance. 

8.2 FEMP Site 

The FEMP site Medical Section is located in the Safety & Health Building (Building 53) and uses 
a variety of analytical, diagnostic, testing, and treatment resources to support the health and 
medical needs of the site population. The FEMP also maintains immediate, onsite first aid and 
emergency medical treatment capability through the Medical and the Fire Protection and 
Emergency Response groups. Triage can also be established onsite in the case of mass 
casualty events. The FEMP Medical Division is responsible for the establishment and 
management of a treatment area when the need for triage is determined by the FEMP Incident 
Commander (fluor Femald 1999a). 

During normal working hours (Monday - Friday, 7:OO AM to 3:30 PM, excluding holidays), the 
Medical Staff includes, at a minimum, two doctors, five nurses, and several EMTs. The FEMP 
Fire Protection and Emergency Response group provides coverage 24 hours, 7 days a week for 
the site ambulance that is staffed by a minimum of two EMTs, with support of the entire medical 
staff. The FEMP Fire Protection and Emergency Response group operates two fully equipped 
ambulances designed to federal standards. 

Decontamination and treatment facilities for injured and/or contaminated personnel are available 
at all times. These facilities are located at the rear of FEMP Building 53 near the Medical 
Treatment Area. The FEMP maintains many safety showers, eye wash stations, and 
radiological control points throughout the site and project areas where decontamination may be 
provided prior to, or in conjunction with, emergency medical treatment. 

* 
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8 3  Offsite e In addition to onsite medical support, emergency transportation of injured personnel to offsit 
medical facilities can be accomplished by either FEMP ambulance, local (mutual aid) 
ambulance, or AirCare helicopter. Mutual agreements have established criteria and response 
protocols for interaction with offsite agencies for medical emergencies at or around the FEMP. 
These agreements are reviewed on a regular basis to ensure that the needs of the FEMP, as 
well as those of the surrounding community, are being adequately met. 

0 
' (  . . ... . . . , 
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338 9.0 EMERGENCY TERMINATION AND RECOVERY ' Ls 

"Detail notifications associated with termination of an operational emergency and the criteria for 
resumption of normal operations.. . 

9.1 Emergency Termination 

The primary responsibility for event termination rests with the Fluor Femald DED upon receiving 
concurrence from DOE, Butler and Hamilton Counties, and the State of Ohio. The DOE 
Headquarters EOC may review and approve classification changes to event termination and the 
recovery plan for all emergencies. Fluor Femald uses the criteria provided in FEMP Site 
Procedure EM-0003, Reentry and Recovery (Fluor Femald 1998a), in determining whether or 
not an emergency can be terminated. 

9.2 Recovery 

The objective of recovery is to return the facility/area to normal operations. The manner to 
accomplish recovery and the level of effort required will be determined by the nature and 
magnitude of the event. Prior to the termination of any emergency, the Fluor Femald DED will 
establish the recovery organization and determine the resources needed to begin recovery 
operations. Recovery operations can be categorized into three general areas of recovery: 

_ .  * ,  , , ,' .e - .  - 

Accident Assessment and Investigation, .- 

Planning and Scheduling, and 

Facility/Site/Environmental Restoration. 

Fluor Fernald will conduct recovery operations in accordance with FEMP Site Procedure EM- 
0003 (Fluor Femald 1998a). Foster Wheeler will assist Fluor Femald, as requested, in 
emergency termination and recovery operations. In general, subsequent to an emergency 
event in which operations/facilities may have been impacted, the following warnings are to be 
'observed prior to restart: 

I 
If hazardous materials were released, then do not enter building or area until FEMP 
Industrial Hygiene has conducted monitoring. 

If propane or natural gas were involved when equipment was damaged, then do not start 
equipment until FEMP Fire and Safety has checked for explosive gas. 

~ 

0 

If radioactive materials were released, then do not enter the building or area until FEMP 
Radiological Safety has conducted a check for radioactive contamination. 

9.2.1 Silo Dome Collapse 

Fluor Fernald has developed an Emergency Recovery Action Plan describing .both immediate 
. @hqy@qent actions that are,to be taken in the unlikely event of a catastrophic failure of 

I . Y  6' ,* ,. . . .... 
,;.* - . .af+t 
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Silos 1, 2, or 3 at the FEMP (Fluor Femald 1998c). The immediate actions were previously 
described in Section 7 of this Contingency Plan, and are implemented at the FEMP in 
accordance with FEMP Site Procedure EM-0030, Silos Area Emergency Procedure, and t h e .  
FEMP ERT Fire Preplan. Four types of recovery actions, depending on the size and mode of 
failure, are identified in the OU 4 Silos: An Analysis of Emergency Recovery Actions - Phase // 
report (Fluor Fernald 1998c), and are summarized below: 

1. Cover leak from small crack in silo dome with encapsulant material; 

2. Cover small hole or large crack in silo dome with encapsulant material; 

3. Cover large hole or partial failure of silo with synthetic membrane and spray encapsulant 
material; and ' 

4. Cover silo with synthetic membrane and spray with encapsulant material. . 

A white metal box containing tarps (i.e., synthetic membrane) and anchors for silo containment 
that is marked "K-65 Emergency Equipment" is located adjacent to the emergency diesel 
generator, northeast of the K-65 Silos. In the event of a partial dome collapse, the Fluor Femald 
AEDO will evaluate the placing of tarps over the collapsed area. Foster Wheeler and fluor 
Fernald will work together to resolve any potential interferences caused from AWR Project 
activities, equipment, or facilities with the four types of recovery actions identified above. 

9.2.2 l T A  Tank Rupture or Leak 

In the unlikely event that a rupture or leak occurs in a l T A  Transfer Storage Tank, the following 
is provided as a potential scenario for tank repair and recovery. These actions will only be 
taken after the appropriate notifications and upon concurrence from Fluor Femald. 

1. After identifying which tank is leaking, operators will lower a sump pump from the l T A  
.equipment deck into the containment sump. The sump pump is sized to remove the 
maximum volume.of free liquid contained in any tank within 24 hours. The system is 
designed to allow the sump contents to be pumped to any of the four tanks. 

2. A leak could be postulated in the tank bottom, or at any location in the shell from top to 
bottom. Depending upon where the tank may be leaking, and since the residues are 
stored at approximately 39-weight % water, it is not possible to conclude that all the free 
liquid above the leak will drain to the sump in 24 hours. If a tank is leaking from the 
bottom, then repair of the tank will not be possible and removal of the contents cannot 
be accomplished in 24 hours. .However, since potential leaks are contained within the 
containment structure, no immediate danger exists to human health or the environment. 

3. As a worst case scenario, Foster Wheeler assumes that storage tank lTAIA is full and 
starts leaking from its bottom. The 633,159 gallons of residues and water, which 
includes the two feet of shield water stored in the tank, can be removed and stored in the 
unused portions and freeboard area of the remaining three storage tanks. The available 
+volume for the remaining tanks is 687,158 gallons. But to make this space available, the 
150,000 gallons of shield water in the three remaining tanks would have to be removed. 

, 0 ' b ."I 
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4. The residues would be removed to a level below where the tank is .leaking by 
imdementation of the TWRS. If an identified' leak is in the tank shell. then' an 
investigation will determine if the leak is repairable by welding. The followin . 

required to implement a weld repair: ' *  - 
a) The residue level in the tank has been lowered below the affected area. ' 

b) Visual inspection (by CCTV) from inside and outside the tank is made to determine 
the extent of damage. 

c) If deemed repairable, then an opening is cut in the l T A  equipment deck above the 
affected area. 

Radiological surveys are performed to assess vanations of repair scenarios. 

A d w n  is:rm@'ed as to whether.the.Iank containment area must be connected to 
the RCS.  i f  *'-it is. necessary to ventilate. the containment area, then additional 
openings must be cut in the l T A  equipment deck, and ducting provided to the RCS. 

Repair is performed by grinding the affected area and welding directly, or a plate is 
"scabbed" over the area and seal welded. In any case, the weld repair must be done 
in accordance with American Petroleum Institute (API) 650 requirements and 
certified by a professional engineer. 

Following repair, a tightness test is performed by adding clean water to a level above 
the repair to check for leaks. 

If repaired successfully, then the tank will be returned to service. If not, then the tank 
will be abandoned in place. 
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10.0 PUBLIC INFORMATlON 

"Publk affairs policy and planning requirements apply for all emergencies.. . 

The dissemination of public information that relates to emergencies at the FEMP site is the 
responsibility of Fluor Femald and DOE. This information dissemination will be conducted in 
accordance with of the FEMP Emergency Plan. The Fluor Fernald Director of Public Affairs has 
the overall responsibility for the emergency public information program and sewes as the 
designated spokesperson at the FEMP during emergencies. 

News and infomation about an emergency is provided to the media through either the fluor 
Femald Public Affairs Division offices, or the Joint Information Center (JIC) if it is activated for a 
major event. The role of Foster Wheeler is to solely provide technical support to fluor Femald, 
as requested, in accordance with the interfaces described in Section 3 of this Contingency Plan. 

,. . ..... . . 1 ... ,;.. .... . 
; .' ,, .; : ! 
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11.0 EMERGENCY FACILITIES AND EQUIPMENT 

"Facilities and equipment adequate to support emergency response shall be available and 
maintained.. . 
11.1 FEMP Emergency Facilities 

Dedicated facilities give emergency responders necessary resources for controlling an incident 
and emergency equipment is essential for effective event mitigation and control. These facilities 
and equipment for the FEMP site are fully described in the FEMP Emergency Plan. The FEMP 
emergency facilities include, but are not limited to, the following: 

0 EOC (located in the FEMP Administration Building), 

JIC (located offsite in the Delta Building), 

0 FEMP Communications Center (staffed onsite 24-hours a day), 

0 Mobile EOC (Le., FEMP's Alternate EOC), 

0 Decontamination facilities (at the rear of Building 53), and 

0 Medical facifities (located in the Safety 4% Health Building, Le., Building 53). 

11.2 FEMP Emergency Equipment 

FEMP maintains the equipment listed in FEMP Site Procedure EM-0001, Equipment lnventoty 
for Emergency Preparedness. Some of the emergency equipment at FEMP includes: . 

' 0  Communication and warning systems such as telephones, onsite and offsite Emergency 
Management System (EMS), FM radios, high frequencyhingle-side band radios, and 
pagers, 

Firehescue equipment such as fire pumpers, rescue vehicle, hazardous materials 
(HeMAT) unit and trailer, water tanker, mobile air supply trailer, and ambulancdlife 
squads, 

0 

0 

0 

Monitoring equipment for both chemical and radiological contaminants, 

Emergency power system for lighting, communications, and certain plant operations, .; 8, : , .. 

0 Decontamination equip.ment for both personnel and equipment, and 

0 Miscellaneous equipment such as respirators, PPE, showedeyewash 
emergency lighting, man-lift baskets and cranes, etc. 0 000-9 

stations, 
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113 AWR Project Area Emergency Equipment and Facilities 

Foster Wheeler will be supported in emergency response situations by Fluor Femald throug 
the use of the FEMP emergency facilities and equipment described above. In conjunction with 
the FEMP emergency capabilities, emergency equipment will be available at various locations in 
and around the AWR Project site, consisting of emergency eye wash stations and drench 
showers (see Appendix C to this Contingency .Plan). Fire extinguishers, rated at least 10 
pounds ABC, will be located on heavy equipment, in trailers, and near hot work areas. Other 
AWR Project site-specific emergency equipment includes: 

'I. 

0 Respirators and other PPE, 

Material Safety Data Sheets (MSDSs), 

Absorbent material, 

Signal flags and traffic vests, and 

0 Laminated postings of emergency telephone numbers, equipment locations, and 
evacuation routes and staging areas. 

As identified in the Silos Area Emergency Procedure, FEMP Site Procedure EM-0030, 
emergency equipment in the Silos Area includes the following: 

Fire and evacuation alarm system controls, 

Fire extinguishers and safety showerdeye bubblers, 

Portable radios, 

0 Continuous environmental radon monitors surrounding the Silo 1 and 2 EZ, and 
. .  

A white metal box containing tarps and anchors for silo containment that is marked "K-65 
Emergency Equipment" is located adjacent to the emergency diesel generator, northeast 
of the K-65 Silos, and is maintained by Fluor Femald. 

In addition, local evacuation alarms are provided in the ViPP Control Room for the AWR 
Project. These alarms will annunciate if the RCS stack alarm is activated. Additional types of 
emergency communications are available at the AWR Project site such as telephones (e.g., 
office, cellular, and pagers) and radios, as described in Section 5.4 of this Contingency Plan. 
Emergency communications for the AWR Project must be consistent with and tie into the FEMP 
site emergency communications system. 
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- 3 12.0 PROGRAM ADWION~STRATION L 

"Each facility subject to this Order shall designate an individual to administer emergency 
management.. . 
12.1 Emergency Management Program Administrator 

The AWR Project ESQ Manager is responsible for developing and maintaining this Contingency 
Plan for the AWR Project. The AWR Project ESQ Manager will review this Contingency Plan 
biannually for appropriateness and to check its consistency with the FEMP Emergency Plan. 
These selfassessments will be conducted to ensure that this Contingency Plan is in effect and 
that all pre-emergency requirements are met. 

The AWR Project ESQ Manager acts as a liaison to Fluor Femald regarding regulatory issues 
and notifies the OSHA of reportable accidents (see Section 5.1 of this Contingency Plan). The 
Foster Wheeler Senior Supenrisor (during Construction phase) or the Shift Supervisor on duly 
(during Operations/Maintenance/Systems Closure phase) serves as the Foster Wheeler EC for 
the AWR Project. This person reports directly to the Foster Wheeler PM, and is responsible for 
the effective implementation of this Contingency Plan at the AWR Project site. 

12.2 Drills, Exercises, and Training 

Drills and exercises help to ensure effective emergency response by bringing together trained 
personnel under simulated emergency conditions for practice and evaluation. AW R Project 
personnel will participate in FEMP drills and exercises as determined by the fluor Femald 
Emergency Preparedness Section. The frequency of a Building Specific Emergency Drill, which 
can be correlated to the AWR Project area requirements, is once annually. This drill would test 
emergency program elements such as protective actions, facilities, and equipment (Fluor 
Femald 1999a). Foster Wheeler will also support the FEMP Lessons Leamed program for 
emergency preparedness as requested by Fluor Femald. 

Prior to performing work onsite, AWR Project personnel will each receive FEMP General 
Employee Training (GET) that provides an overview of the emergency management 
requirements at FEMP. The FEMP Centralized Training Section conducts this training. In 
addition, AWR Project personnel will be trained on the AWR Project Specific HASP, which 
includes the specific actions to be taken at the site in the event of an emergency. Topics 
relating to emergency response are discussed in the daily safety briefings at the AWR Project 
site. The Foster Wheeler EC is responsible for providing training and briefings to the AWR 
Project personnel, such as: 

f 

. 

0 Conducts periodic training of assigned employees in the location and use of fire and 
evacuation alarm system controls and emergency procedures, 

Conducts periodic training of new and newly relocated employees in the location and 
basic use of fire extinguishers and safety showedeye bubblers in their immediate work 
area, and 

Conducts periodic training of employees with regard to immediate actions to be taken for 

0 

credible types of emergencies that could occur at the site. 
3 c : l r & *  I 
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Contingency Plan and Emergency Response 

locations of emergency telephone numbers during their initial site safety meeting. 
Wheeler will abide by the Employee Bill of Rights and will inform AWR Project 

AW R Project personnel will also be instructed on proper emergency response procedures a 

these rights in ,accordance with Parts 7 and 8 of the AWR Contract. Foster Wheeler will honor 
the right of any employee to refuse work, which the employee reasonably believes to be 
hazardous. 

Employees have the right to STOP WORK for which they reasonably believe controls are 
inadequate for radiological and other hazards. Reprisals will not be taken against employees 
for exercising their rights in a responsible manner, and responsibly stopped work will not 
resume until proper controls are established with concurrence by Fluor Femald. 

Each AWR Project person is also required to: 

Become familiar with the'provisions of this Contingency Plan for reporting emergencies, 

0 Become familiar with the location and use of emergency items, 

0 Participate in emergency drills and training as required, and 

0 Immediately notify the supervisor or Foster Wheeler EC of emergency or non-routine 
events. ' 

123 Document Control 

Documentation and record keeping of training provided to AWR Project personnel are to be kept 
current. Document control and records management will be conducted in accordance with 
AWR Project plans and procedures. Training information will be documented and tracked for 
each trained employee. 

Conttacl No. FSC 624 
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, , ,.e&; , . / ,  .",,: '*':- 1..: 

.-.'>> . . .  . 2 .  . .. . ,&e &ea . , .:. 
Loss of accountable 
special nuclear material. radioactive material 

Unplanned release of 

projected to result in an 

! '  _.-. . . 

~ ~ = ~ : ~ ~  ,::. , :.General: . .' , .:: 
Unplanned release of 
radioactive material 
proiected to result in an 

Radiological Events 
Criteria 

'VIanned release Of 
radioactive material 
proiected to result in an 

Onsite Protective Actions 

eGosure at the facility 
boundary 1 1 rem TEDE. 

eGsure at the site 
boundary 2 1 rem TEDE 
or 2 5 rem thyroid. 

Offsite Protective Actions 

Event Mitigation Actions 

.Response Groups 

e&sure at the facnity 
boundary 1 100 mrem 
TEDE but c 1 rem TEDE. 

~ 

0 

0 Rally point accountability. 
0 Employee announcement. 
0 Bioassay at termination. 

Shelter in place, if possible, evacuate immediate danger area. 

- - .  
I ' : :  

e 

0 Monitoring onsiteandlor offsiie. 
Update counties and state regularly. e Activateoffsite 

waming system. 
lssuePmtective 
Actions 
Recommendations. 

0 Implement applicable 
Resource 
Consewation and 
Recovery Act (RCRA) 
plan. 

I 

0 Containevent, 
Isolate area, 

6 Terminate release. 
0 Monitor onsitdoffsite. and 
0 Cleanup. 

~~~~~~ ~ 

0. Emergency Duty officers; 
0 Emergency Operations Center, 
0 Joint Information Center, 

Monitoring teams, 
Security (Recall). 

0 Medical (Recall), 
0 

Mutual Aid (as needed). 
Emergency Response Team (Recall), and 
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- 
. ..- 
' r y  . 

' Hazardous Material 
Events 
Criteria 

.... . . .  L ! :  . . . . . . . . . . .  

Onsite Protective 
Actions 

. .-. 

Offsite Protective 
Actions 

Event Mitigation 
Actions 

~- 

Response Groups 

HAZARDOUS Mi 
. . .  . . . . . . .  . . _. .  me^,,: ...... . .  - .: .>;&;:.. ........... . . .  

Unplanned release of 
hazardous substance 
resulting in a prqected 
airborne concentration at 
the facility boundary L 
ERPGl and e ERPG- 2 
(AIHA 1992). 

If ERPG values are not 
available, pmjected airborne 
concentration at the facility 
boundary 2 Permissible, . 
-sure Limit (PEL&OG 
T e n  Exposure Limit 
(STEL) and c EPA LOC 
values. 

'ERIAL GENTS 
.:. : : $<&,&&&. . , . ~ 

. .i:. :.E. ..,;>::: . 

Unplanned release of a 
hazardous substance 
resulting In a pmjected 
airborne concentration 
between the facility 
boundary and the site 

,i . . . . . . .  - . ._ . . .  .... ._ . . . . . .  . . . .  

boundary is 2 ERPG-2. 

If ERPG values are not 
available, 1 EPA LOC 
values. 

.......... .... - i 2  

Unplanned release of a 
hazardous substance . 
resulting in a prqected 
aihome concentration at 
the site boundary is 1 
ERPGQ. If ERPG values 
are not available, 2 EPA 
LOC values. 

0 Rally point accountability. 
0 Employee announcement. 
0 Bioassayattennination. . 

Shelter in place, if possible. evacuate immediate danger area. 

~~ ~ 

0 

Monitoring onsite and/or offsite. 
Update countieS and state regdariy. 0 M i t e  off site waming 

system. , 

. Issue Protective Action 
Recommendations. 

- .- .. 

0 Contain event, 
Isolate area. 

0 Terminaterelease. 
Monitor Onsitehffsite, 

0 Cleanup. . - -  
Implement applicable RCRA plan, and 

. _  . . .  

. .  . .  

Emergency Duty Officers, 
Emergency Operations Center, 
Joint Information Center, 
Monitoring teams, 
security (Recall), 
Medical (Recall), 
Emergency Response Team (Recall), and 
Mutual Aid (as needed). 
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0 

e 

a 

i' : :.: 

Criteria 

r 
. .  

' Health & Safety Events 

.. 

Onsite-Protective 
Actions 

~~ ~~ 

Off site-Protective 
Actions 

Event Mitigation Actions 

~ ~~ 

Response Groups 

I Alert +;>. ; &tebea :; .  ._ 1 . -  .. .,'I,: . ...,' . G e n e ~ l ~ . ~ ; - ~ ~ :  . .:. 
. .  . .  ... . . ... 

HEALTH AND SAFETY EVENTS' 
. . 

. .- e-:: TI 

The following events or conditions represent, cause, or have the potential to &use 
serious health and safety impacts to workers or members of the public. 

Radioactive or other hazardous material contamination that is causing or may 
reasonably be expected to cause uncontrolled personnel exposures exceeding. 
protective action criteria. 

An offsite hazardous material event not associated with DOE operation that is 
observed to have or is predicted to have an impact on a DOE site such that 
protective actions are required for onsite DOE workers. 

An occurrence that causes or can reasonably be expected to cause significant 
structural damage to DOE faciiities, with confirmed or suspected permnei injury 
or death or substantial degradation of health and safety. 

Any facility evacuation in response to an actual occurrence that requires time- 
urgent response by specialist personnel, such as hazardous material responders 
or mutual aid groups not normally assigned to the affectedfaality. 

An unplanned nudear criticality resulting in actual or potential facility damage and 
/or release of radioactive material to the environment. 

Any onsite transportation-related mass casualty event. 

Rally point accountability, 
Employee announcement, and 
Bioassay at termination. 

Shelter in place if possible, evacuate immediate danger area, ' 

~ ~ 

Update counties and state regularly. , 

Monitoring onsite andor offsite. 
Activate offsite warning 
system. , 

Issue Protective Action 
Recommendations. 
Implement applicable 
RCRA plan. 

~ 

Contain event, 
Isolate area, 
Terminate release, 
Monitor onsitdoffsite, and 
Clean up. 

Emergency Duty officers. 
Emergency Operations Center, . 

Joint Information Center, 
Monitoring teams, 
Security (Recall), 
Medical (Recall), 
Emergency Response Team (Recall), 
Mutual Aid (as needed). 
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.: :;&irir&imental Events,: -. 

Criteria 
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.... General ; ' . _ . .  ... .see.- . ,  . .i . .: Aleit . . .  

The following events or conditions represent, cause, or have the potential to Cause 
serious detrimental effects on the environment. 

I 

0 Contain event, 
0 Isolatearea, 

i Monitor onsitdoffsite. and 
1 0 Terminaterelease, 

1 0  Cleanup. 

0 Emergency Duty officers, 
Emergency Operations Center, 
Joint Information Center, 
Monitoring teams, 

0 Security (Recall). 
0 Medical (Recall), 

' 0  

Mutual Aid (as needed). 
Emergency Response Team (Recall), and 

Onslte- Protedie 
ACtiOnS 

Offsite-Protective 
Actions 

Event Mitigation Actions 

Response Groups 

0 Any actual or potential release of dispensable, material or regulated pollutant to the 
environment, in a quantity greater than five times the Reportable Quantity (RQ) 
specified for such material in Title 40 of the Code of Federal Regulations (CFR) 
Part 302. that could on a case-specific basis result in signifmnt offsite 
amsequences such as major wildlife kills, wetland degradation, aquifer 
contamination, or the need to secure downstream water supply intakes. . 
Any release of greater than 1,OOO gallons (24 barrels) of oil to inland waters; 
greater than 1O.OOO gallons (238 barrels) of oil to coastal waters; or a quantity of oil 
that could result in significant offsite consequences (e.g.. need to relocate people, 
.. major wildlife kills, wetland degradation,,aguj!er contamination, need to secure 
downstream water supply intakes,-e&.)l, [Oil @sidefined by the W a n  Water,Act (q 
U.S.C. 1321) means any kind of oil and indudes petroleum.] 

* 

0 

- 

For the AWR Project. the most restridive substance to be considered for a release 
is "lead and lead compounds" in the K-65 material. A 5 x RO" value for this 
substance is approximately 25 pounds of undiluted K-65 material. 

Shelter in place, if possible, evacuate immediate danger area. 0 

0 .Rally point accountability. 
0 Employee announcement, ind 
0 Bioassay at termination. 

' 

Monitoring onsite andlor offsite. 
Update counties and state regula*. Activate offsite warning 

system. 
Issue Protective Action 
Recommendations. 

0 Implement applicable 
RCRA plan. 

L I I 
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OR PORATE ESO REPORT # I 

OBJECT/EQUIPMENT/SUBSTANCE CAUSING HARM: 

FIRST AID PROVIDED: 0 YES 0 NO 

IF YES, WHERE WAS IT GIVEN: 0 ONSITE 0 O F F S m  

IF YES, WHO PROVIDED FIRST AID: 

WILL THE INJURYllLLNESS RESULT IN: 0 RESTRICTED.DUTY 0 COSTTIME 0 UNKNOWN 

... . ............. .... ,:::..---...: . .  ;. . ... .. . . _ .  -k:.' . 
. .  . . . . . . . . . .  , I  . . L  . . . . .  7 ' :  '. ' MEDICA~;.TREATMENTINFORMA~ON,, :':..: ::'. ' " .  . . . .  . . . . . . . . . . .  '- . . . . . . . . . . . . .  . .  

WAS MEDICAL TREATMENT PROVIDED?: ' 0 YES, 0 NO 

IF YES, WAS MEDICAL TREATMENT PROVIDED: 0 ONSITE 0 DR.'SOFFlCE 0 HOSPITAL 

NAME OF PERSON(S) PROVIDING TREATMENT: 

ADDRESS WHERE TREATMENT WAS PROVIDED: 

TYPE OF TREATMENT: 

-~ 
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IESCRIPTION OF DAMAGE: 

ESTIMATED QUANTITY/DURATION: 

>ERCLAHAZARDOUSSUBSTANCE? YES 0 NO 0 

3EPORTABLE TO AGENCY? YES 0 NO 0 SPECIFY: 

ROWCEEDED?YES 0 NO 0 SPECIFY: 

NRlllENREPORT?YES 0 NO 0 TIMEFRAME:.'. ?'* I - 

RESPONSE ACTION TAKEN: 

DATE OF WCEEDENCE: DATE FIRST KNOWLEDGE OF MCEEDENCE: 

PERMITIED LEVEL OR CRITERIA (e.g.. Water quality): 

EXCEEDENCE L M E L  OR CRITERIA: 

REPORTABLE TO AGENCY? YES 0 NO 0 SPECIFY: 

WRIl lEN REPORT? YES 0 NO 0 TIMEFRAME: 

MCEEDENCE DURATION: 

RESPONSE ACTION TAKEN: 

CLIENT NOTIFIED: DAlEfllME: 

AGENCY NOTIFIED: DATEmME: . 0 NOT REQUIRED 

CONTACT NAME: 

. . . __. . . . . . . , , . .. . . . ..L,-<...'::: ... i.:. ..,-.L :.'. : .:.. .:.: ' . .  . _ .  PERSONS PREPARING REPORT. ' 

EMPLOYEES NAME: (PRINT) SIGN: 
- 

EMPLOYEES NAME: (PRINT) SIGN: 

SUPERVISOR'S NAME: (PRINT) SIGN: 

NOTE: Supervisor to forward a copy of lncident Report to immediate supervisor, PESM, ESS or ESC, and other 
personnel deemed appropriate, as soon as possible but no later then 24 hours. 

APPENDICE 
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c1 3 3 8 9  

ACTION 

INVESTIGATIVE REPORT RE&RT #: 

DATE OF INVESTIGATION REPORT: 

INCIDENT COST ESTIMATED: $ ACTUAL: $ 

OSHA RECORDABLE(S): 0 YES 0 NO ## RESTRICTED DAYS 

# DAYS AWAY FROM WORK 
.- 

PERSON TARGET 
RESPONSIBLE DATE 

0 

0 

BASIC CAUSES - WWT SPECIFIC PERSONAL OR JOB FACTORS CONTRIBUED TO THIS WENT? (USE NEXT PAGE) 

COMPLETION 
DATE 

I I I 
..... :.. .INVESTIGA770N. . . .  

INVESTIGATOR'S NAME: (PRINT) SIGN: DATE: 

INVESTIGATOR'S NAME: (PRINT) SIGN: DATE: 

INVESTIGATOR'S NAME: (PRINT) SIGN: DATE: 
.RE:V/€.W.. I '  ' ' 

. .  . ., . . . .  . . . .  . . .  . . .  
. . . . . .  . . . . . . . .  

. .  

. _..  

PROJECT MANAGER: (PRINT) SIGN: DATE: 

SIGN: DATE: PESM or ESC: (PRINT) 

COMMENTS: 

NOTE: Attach additional information as necessary. Supervisor to forward copy of Investigative 
Report to the PM, PESM, or ESCj as soon as possible but no later then 72 hours after the 
incident.' A copy shall be sent to the Director, Health and Safety Programs within 24 
hours of completion of the report. 

.. L , ' .  * .  
r ,  
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2. MANAGEMENT TRAINING 
3. PLANNED INSPECTIONS 
4. TASK ANALYSIS AND PROCEDURES 
5. TASK OBSERVATION 
6. EMERGENCY PREPAREDNESS 
7. ORGANIZATIONAL RULES 

Contingency Plan and Emergency Response 

11. PROGRAM AUDITS 
12. ENGINEERING CONTROLS 
13. PERSONAL COMMUNICATIONS 
14. GROUP MEETINGS 
15. GENERAL PROMOTION 
16. HIRING AND PLACEMENT 

. . . .  .._.: 7 ' . .  . . . . .  . * _.' 

SUBSTANDARD ACTIONS 
1. OPERATING EQUi?MENT WITHOUT AUTHORIlY 
2. FAILURE TO WARN 
3. FAILURE TO SECURE 
4. OPERATING AT IMPROPER SPEED 
5. MAKING SAFETY DEVICES INOPERABLE 
6. REMOVING SAFETY DEVICES 
7. USING DEFECTIVE EQUIPMENT 
8. FAILURE TO USE PPE PROPERLY 
9. IMPROPER LOADING 
10. IMPROPER PLACEMENT 
11. IMPROPER LIFTING 
12. IMPROPER POSITION FOR TASK 

14. UNDER INFLUENCE OF ALCOHOUDRUGS 
15. HORSEPLAY 

13. SERVICING EQUIPMEW IW OPERATION 

SUBSTANDARD CONDITIONS 1 
1. GUARDS OR BARRIERS 
2. PROTECTIVE EQUIPMENT 
3. TOOLS, EQUIPMENT, OR 

MATERIALS 
4. CONGESTION 
5. WARNING SYSTEM 
6. FIRE AND EXPLOSION HAZARDS 
7. POOR HOUSEKEEPING 
8. NOISE EXPOSURE 
9. EXPOSURE TO HAZARDOUS 

MATER I ALS 
10. EXTREME TEMPERATURE 
. -EXPOSURE- 

11. ILLUMINATION 
12. VENTILATION 
13. VISIBILITY 

1. CAPABILITY 
2.' KNOWLEDGE 
3. SKILL . 

4. STRESS 
5. MOTIVATION 

1. SUPERVISION 
2. ENGINEERING 
3. PURCHASING 
4. MAINTENANCE 
5. TOOLS/EQUIPMENT 
6. WORK STANDARDS 
7. WEARANDTEAR 
8. ABUSE OR MISUSE 

NOnHCA 77ON REMINDER 
4 

Fatalities or hospitalization (admittance) of three or more individuals requires notification to OSHA within hours. Contact 
the Director. Health and Safety Programs or Director. ESQ Programs to make the notification. If unavailable, the senior 
operations person on site should make the notification. 

* .  
nnn 
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338 
INCIDENTINEAR MISS REPORT AND INVESTIGATION INSTRlkTTONS 

General: The incident report must be completed within 24 hours. Do not delay the report i f  any 
information is unknown. It can be provided later by revising the Report. 

Type of Incident: Check all that apply. A High Loss Potential (Near Miss) incident is one that does 
not result in loss, but under slightly different circumstances, could have resulted in an OSHA 
Recordable injury, spill, release, permit exceedence, fire, or vehicldproperty damage in excess of 
$500. All High Loss Potential (Near Miss) incidents are to be investigated. 

General Information 

ProjectlOffice: If the incident occurs on a delivery order contract, give the contracffprogram name, 
Delivery Order # and location. If the incident occurs on a Consulting and Engineering field project, give 
the Office location managing the project as well as the projecfflocation. 

Report No.: Optional numbering field for off ices/projects. 

FW Supervisor: The Foster Wheeler (W) Supervisor responsible for the work effort involving the 
incident. Do not give a subcontractor supervisor or craft foreman name. If a Foster Wheeler Supervisor 
was the Affected Employee, this field should contain the name of his or her supervisor. The Supervisor is 
the project supervisor if the incident happens on a project, or the administrative supervisor if the incident 
happens in the office (e.g., a geologist, acting as a Field Operations Lead gets injured on a job site, or in 
a motor vehicle in the course of project work). The FW Supervisor is most likely the Project Manager. If 
the same geologist gets injured lifting a box in his office, the FW Supervisor is likely the Office Science 
Lead. . 

, . - . .  

Location of Incident: The specific location on the project, in the office, or offsite location. 

Weather Conditions: Temperature, precipitation, approximate wind speed and direction, cloud Cover, 
relative humidity. This information may be included in the description section, and must be given in detail 
whenever it is a factor in the cause or impact, (e.g., spill, release, heat stress, wind blown material). - 

Describe What Happened: This section must be completed in sufficient detail to adequately describe 
the events and conditions leading up to and resulting from the incident. Try to answer the questions who, 
what, where, when, and how. This information is then used to determine why (cause). Provide details 
such as work objective, procedure being used. body position, and PPE. Include diagrams or sketches for 
all incidents involving vehicles/equipment and other incidents where they aid in providing detail or 
perspective. Consider attaching photographs. Follow the guidelines in Practical Loss Control 
Leadershie, and consider the impact of each of the following: 

P - People 
E - Equipment 
M - Material 
E - Environment 

To do an effective job, a visual inspection of the scene is usually necessary along with private 
interviews of affected employees and witnesses. 

Where appropriate, use terms indicating the type of contact (e.g., struck by; struck against; fall from 
elevation; fall on same level; caught in; caught between or under; caught on; contact with; overstress; 
equipment failure; environmental release; fire). 

1 I 

- I  
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Affected EmDlovee Information 

FWENC Employee: Direct hire, whether professional, administrative, or craft; full-time or part-time; 
permanent or temporary. If the affected employee is not a Foster Wheeler Environmental Corporation 
(FWENC) employee, give the name of the employer and business relationship (e-g., client, subcontractor, 
etc.) in the description section above. 

Hours Worked on Shift Prior to the Incident: Only include the amount of time the employee worked 
that shift or day prior to the incident. 

Years with FWENC: For FWENC employees, give the number of years employed with FWENC. If the 
employee has worked for FWENC for less than a year, do not write c1. Give the answer in fraction of 
year, or specify the number of months. 

' lniurv/lllness.Information . 

Nature of Injury or Illness: If the incident resulted in an injury or illness, give a brief description of the 
body part affected and type of injury or illness (e.g., fractured thumb, left hand; carpal tunnel syndrome, 
right hand). 

First Aid Provided: First Aid is any treatment that does not have to be provided by a health care 
professional, even if it is (e.g., a laceration that is cleaned and bandaged in a clinic may constitute first aid, 
if sutures are not given). 

Will the Injury Resutt In: Do not delay the report if this information is unknown. 

Medical Treatment Information 

Was Medical Treatment Provided? Medical treatment is that treatment that must be provided by a 
licensed medical practitioner, e.g.. sutures, prescription mediation, etc. 

Type of Treatment: This information is important in determining OSHA recordabilQ, since some forms 
of treatment would not constitute a Recordable case (e.g., onetime administration of prescriptions, 
negative diagnostic exams). Attach a copy of the treating professional's statementiwork release. 

Vehicle and Propertv Damaae Information . 

VehicldProperty Damaged: For vehicles, i n d i t e  VIN and whether it is company owned or leased, 
business trip rental (e.9.. Avis) or owned by others. 

Description of Damage:. Be specific as to the identity of damaged part, location and extent. 

Spill and Air Emissions Information 

Substance Spilled or Released: For pure substances, list materials by common namdchemical. For 
wastes, indicate waste code. For mixtures or contaminated media, provide contaminant name, CAS No., 
concentration. 

Reportable Quantity (RQ) Exceeded? Contact your Environmental Safety and, Quality (ESQ) 
representative for guidance. Specify the RQ for the material, whether you answer yes or no. 

Reportable to Agency? If yes, specify the federal, state or local agency that must be provided with 
verbal andor written notification. 

3 

Written Report? Answer yes if the release requires a written report to be filed and note the,time : l  b frame. 
d)no-"G 
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E8 Contingency Plan and Emergency Response 

Response Action Taken: Describe the mitigation efforts, as well as any reports made, beyond initial 
notification. 

Permit Exceedence ' - 
Type of Permit: List name of permit including the agency name where applicable (e.g., NPDES, State 
EPA). f 

I 

Date of Exceedence: Specify date exceedence occurred (e.g., date discharge in excess of permit limits 
occurred). 

Date First Knowledge of Exceedence: Specify date when first knew there was an exceedence (i.&., 
date analytical received). This date may be different from the date of the exceedence listed above. * 

Permitted' Level or Criteria: List numerical discharge or emission limit or narrative criteria specified in 
the permit (e.g., 20% opacity limit, Best Management Practices [BMP] implementation p e r  Storm Water 
Pollution Prevention Plan [SWPPP]). 

Exceedence Level or Criteria: Specify .actual numerical discharge/emission limit or narrative criteria 
which was exceeded (e.g., 22% opacity, failure of BMPs [silt fencing collapse] p e r  SWPPP). 

, -  . 
. *  - _  ? d  

Exceedence Duration: Specify time frame by date and hours (using military t i e )  during which 
exceedence occurred. 

See 'SpilVRelease Information" (above) for description of remaining questions. 

Persons Preparinq Report 

Employee's Name: The affected employee should review the report and sign here, as well as other 
employees witnessing or involved in the incident. 

Supervisor's Name: The FWENC Supervisor must review and .sign the report indicating agreement. 
The FWENC Supervisor and the Investigator should be the same person. 

lnvestiqative Report 

Report No.: This is the same as the project 'optional report number from page 1 of the IncidentMear 
Miss Report. 

Date of Investigative Report: This date should be within 72 hours of the incident. In cases where the 
investigation is not completed until a later date, submit the incomplete report within the 72 hours, and a 
revised report should be submitted when the missing information is obtained. 

Incident Cost: For all vehicle/equipment or propem damage cases, an estimated or actual loss value 
must be entered. If an estimated value is entered, the report must be revised when the actual costs are 
known. 

OSHA Recordables: This section should be completed in consultation with the Project Environmental 
and Safety Manager (PESM). If it cannot be determined at the time of the report, the PESM should 
consult with the Foster Wheeler Director, Health and Safety Programs and revise the report when a 
determination is made. 

No. of Restricted Days: This relates to days of restricted work activity, not restrictions on motion or 
physical capability. I f  the employee is capable of doing his normal job the day after tgeFipjW&pnd, \ . I  * .  
fi0.C) qn'? 
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Contingency Plan and Emergency Response 

thereafter, there are no restricted days, even if the physician indicates a physical restriction: It does not 
include the day of the injury. 

No. of Csys Away from Work: The number of days after the day of the injury that the employee 
schedule:. to work but could not due to an occupational injury. If the treating physician releases an 
employee to retum to work, but the employee chooses not to come to work, do not count those days. In 
this case, the PESM should contact the Foster Wheeler Director, Health and Safety Programs. 

Cause Analysis I 
Immediate Causes: Determine the immediate causes, using the examples provided. I f  one or more of 
the examples fits the circumstance, use those words in the cause description. This facilitates statistical 
analysis of the incident database for program evaluatidmodiication. However, do not confine your 
cause determination to the guide words. Explain, for example, Improper Lifting - employee attempted to 
lift box by bending at the waist and twisting while lifting. Be sure that the incident description is 
sufficiently detailed to support the causal analysis in this section. An assumption of cause (e.g.. improper 
lifting) from the injury (low back pain) is not acceptable. 

Basic Causes: Like the Immediate Causes, use the guide words in the attachment whenever 
appropriate and explain. For example, improper motivation may be because the correct way takes more 
time or effort; short cutting standard procedure is tolerated or positively reinforced; or the person thinks 
there is no personal benefit to always doing the job correctly. 

- Note: The investigator is encouraged to review the Practical Loss Control Leadership chapters on 
Causes and Effects of Loss and Accidentnncdent lnwestigation before doing the causal analysis. As a 
check, the investigator may refer to the S.CA.T. Chart available from the PESM. 

Remedial Actions: Include all actions taken or those that should be taken to prevent recurrence. Be 
sure that actions address the causes. For example. training (safety meetings) may be a 
response for lack of knowledge, but may be inadequate for improper motivation. tf completion dat 
exceed the 72 hours reporting period, a revised report must be submitted when all remedial actions are 
complete. 

Persons Performing Investigation: The primary investigator is the RNENC Supervisor in charge of the 
work where the incident occurred. Others participating in the investigation, such as the Project Manager, 
Environmental and Safety Supervisor, Quality Control, site engineer, foreman, etc. should also sign the 
report. 

Management Review: The Project or Office Manager and the PESM or office Environmental and Safety 
Coordinator (ESC) must sign the report indicating their satisfaction with thoroughness of the investigation 
and the report, and their concurrence that the action items address the identified causes. This constitutes 
the peer review, and the report, particularly the description, should be clear to readers not familiar with 
the project or incident. 

I '  

'APPENDICES 15 Contrad No. FSC 624 
April 19.2OOo Doarment No. 6?4-P6?1+??, Rev: 0 

000322 
. I  I 

i 



Contingency Plan and Emergency Response 

- 
L 

APPENDIX C 

AWR Project Area 
Personnel Evacuation Routes and Rally Points 

APPENDICES 16 Contra* NO. FSC 624 

Oocvrnent No. 624.P62149. Rev. 0 April 19.2oOo 



\ 

- - - - -  -- - - -  - -  - 



D 1.- - - 
7 

I 

~ m m  . .  

\ 

N 480200 

I I 

PERSONNEL EVACUATION ROUTES 
AND RALLY POINTS 

IN FEET 

APPENDICES 17 800324 
o#ument No. 6244'621 09. Rev. 0 

I 



~~ 

, ' b  

Contingency Plan and Emergency Response 

338 
. L  P- 

APPENDIX B 

AWR Project 
Bomb Threat Checklist (Twical) 

APPENDICES 
Document No. 624-P621-09: Rev. 0 

18 Contrad No. FSC 624 000325 npril19.2OOo 



m Contingency Plan and Emergency Response 

Your name Time 

b - 3387 
Bomb Threat Checklist (Typ ical) 

I Listen. Do not interrupt the caller. I 
Date 

Caller's identity Sex Approximate age (years) 
M F 

Caller's identity 

1 Voice characteristics and Background Noises (Circle each appropriate description) I Volce Speech Language Accent Manner Background Noises 

Sex Approximate age (years) 
M F 

L d  Fast Excellent Local 
High Pitch Distinct Fair Regional 
b S W  
Intoxicated S l U f r d  obscene 
Soft slow Poor New England 
Deep 
Pleasant 

Stutter Good Eastem 
Midwestern 

Distorted Southem 
Nasal Race 

Foreign 
Asian 
European 
Spanish 

Describe any characteristics or noises not l i t& above: 

Calm 
RatioMl 
Coherent 
Deliberate 
Angry 
Irrational 
Incoherent 
Emotional 
Laughing 

OKie machiiry 
Factory m a c h i i  
Bedlam 
Aniials 
Quiet 
Mixed 
Street traffic 
Airplanes 
Paw atmosphere 
Trains 
Music 
voices 

If the caller is willing to keep talking, ask these questions: 

When will it go off: Certain hour: Time remaining: 

Where is it planted? 

What kind of bomb? 

Where are you now? 

Building area: 

How do you know so much about the bomb? 

What is your name and address? 

Hold on the line while you notify supervisor listed here: 

Did the caller appear familiar with the site or building by his description of bomb location? 
supenrisor 

Write out the message in its entirety and any other comments below. 

Action to take immediately after the call. 

Notify the following persons in the order given: 
1. Name Phone No. 

2. Name Phone No. 

3. Name Phone No. 
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Contingency Plan and Emergency Response 

5385 GLOSSARY 

Accident (Operational): An event stemming from technological and man-made hazards which 
presents a potential threat to life, health, property, orcthe environment. 

' 4 -  

Assistant Emergency Duty Officer (AEDO): The Fluor Fernald emergency management 
authority onsite when the EOC is not operational. Incident commander of the FEMP emergency 
response activities. 

Classification Levels - 
Loggable Event: A non-routine event, which is not required to be reported to DOE. It 
must, however, be recorded (along with all events of higher classification) in a log 
maintained by the operating contractors. This log will be available to DOE and 
contractor management for trend analysis and review as a part of the- functional 
appraisal process. 

Off-Normal: . Abnormal or unplanned events or conditions that adversely affect, 
potentially affect, or are indicative of degradation in the safety, security, environmental or 
health protection performance or operation of a facility. 

Unusual Occurrence: .A non-emergency Occurrence that has significant impact or 
potential for impact on safety, environment, health, security, or operations. 

Deputy Emergency Director (DED): The immediate successor to the Fluor Femald 
Emergency Director. The DEDs primary emergency responsibility is the direction and control of 
emergency incidents as the manager of the EOC. 

Detector: A material or device that is designed to be sensitive and can produce a response 
suitable for measurement or analysis. 

Dose: The amount of energy deposited in tissue (unit = rad). 

Dose Equivalent: The dose multiplied by a quality factor (QF).'QF for Beta and Gamma is 
one; for Alpha it is twenty (unit = rem). 

Dosimeter: A portable measuring device, normally wom by personnel at a nuclear facility, for 
measuring and registering the total accumulated exposure to ionizing radiation. 

Dosimetry: The theory and application of the principles and techniques involved in the 
measure and recording of radiation doses.. Its practical aspect is concerned with the use of 
various types of radiation instruments with which measurements are made. These 
measurements permit records to be kept on each individual exposed to a radiation environment. 

Drill: Supervised instruction for testing, developing, and maintaining skills in a particular 
response operation. A drill may be a component of an exercise. 

Effective Dose Equivalent: The summation of organ dose equivalents multiplied by organ- 
specific weighting factors (unit = rem). 
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Emergency: Any significant deviation from planned or expected behavior or course of events, 
which could endanger or adversely affect people, property, or the environment. 

Emergency Chief: The Fluor Fernald shift Safety and Fire Inspector who leads the Emergency 
.Response Team. 

Emergency Director (ED): The Fluor Femald President or his designee has overall authority 
and responsibility for activities at the FEMP, including emergency 'management. 

Emergency Duty Officer (EDO): Trained fluor Fernald senior management personnel 
responsible for the management and oversight of the FEMP emergency response activities until 
the FEMP EOC is declared operational. 

Emergency Equipment: Any equipment that may be required to measure, control, or mitigate 
the consequences of an emergency. 

Emergency Management Organization: The FEMP EOC Staff, Emergency Duty drricers, and 
Assistant Emergency Duty Officers, and the off site Emergency Management Organization. 

5 :  - .  

Emergency Operations Center (EOC): The command 'and control center designed and 
equipped for directing and coordinating emergency response actions, located in the 
Administration Building. 

Emergency Plan: A clear and concise description of the overall emergency organization, 
designation of responsibilities, and descriptions of the procedures, including notifications, 
involved in &ping with any or all aspects of a potential credible emergency. 

Emergency Planning Zone (EPZ): The geographic area surrounding the FEMP for whic 
planning and preparedness efforts are carried out to ensure prompt and effective protective 
actions can be taken to reduce adverse effects of an emergency at the FEMP. 

Emergency Procedure: Detailed instructions and guidance for carrying out emergency 
response actions. 

Emergency Resources: Any individual or group of individuals, items of equipment or 
instrumentation, and specialized services which have been assembled, organized, or developed 
for the purpose of assisting in alleviating the consequences of an emergency. 

Emergency Response Team (ERT): A group of professional and volunteer personnel trained 
for event mitigation, including emergency response to fire, hazardous materials release, 
radiological release, and medical emergencies. Members must meet specific physical, medical, 
and training requirements. 

Event: Any significant deviation from planned or expected behavior or course of events that 
could endanger or adversely affect people, property, or the environment. 

h. 

Exercise: An event that tests the integrated capability and a major portion of the basic 
elements of emergency preparedness as specified in emergency plans and procedures. 

Facility Owner: The Fluor Fernald person designated as building custodian or the senior 
supervkor on-shift in a plant. 

''L * ) . I .  b oT)c)-4 
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Contingency Plan and Emergency Response ,. 
Health Physics: The science concerned with recognition, evaluation, control, and 
management of health hazards from ionizing radiation. 

Incident: For the purposes of this Contingency Plan, an incident is: 
3 ' 4  - 

0 An injury or illness which meets the OSHA recordability criteria, 

0 An exposure to a hazardous substance above the allowable exposure unit, 

0 

0 A fire or explosion, 

. 

A property/vehicle/equipment/heavy equipment/truck/passenger damage case 
which results in damage greater than $500, 

A spill or release resulting from FWENC, or subcontractor activities, including 
spills or releases from operations at a client facility of which FWENC employees 
have become aware, 

0 A permit exceedence, or 

0 A "near miss" or an event that has a reasonable probability in resulting in one the 
outcomes described above if the circumstances were different and for which 
modifications to management programs will reduce the probability of Occurrence 
or the severity of the outcome. 

Joint Information Center (JIC): The Fluor Femald facility equipped to receive, coordinate, and 
disseminate emergency information to the media from the state, counties, and the FEMP. 

Mutual Aid Agreement: A formal, written understanding between jurisdictions, which covers 
methods and types of assistance available during all phases of an emergency. 

National Warning System: A full period voice telephone circuit used by the National Waming 
Center for the direct and simultaneous dissemination of warning information. 

Natural Radiation: Also called "background," it is found naturally in the environment and 
includes cosmic rays and radiation from the naturally radioactive elements outside and inside 
the bodies of humans and animals. 

Notification: Communication within mandated time frames of general information on the nature 
and severity of an emergency event. 

Planning Zone: An area for which planning is done to assure that prompt and effective actions 
can be taken to protect onsite personnel, the public health and safety, and the environment in 
the event of a major emergency. 

Plume: The profile of a gaseous or liquid release as it moves or disperses. 

Protective Action: Physical action, such as sheltering or evacuation, taken to prevent potential 
health hazard from affecting employees or the offsite population potentially impacted form a 
hazardous materials release. 

Rally Point: A designated safe location for personnel assembly when local evacuation is 
ordered. A number of locations around the FEMP are designated as rally points for the 
collection of, management of, and communications with personnel from evacuated facilities. 
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Contingency Plan and Emergency Response 

Reporting: Either (1) communicating, in any medium, further information on any event; or (2) 
preparing and submitting a written report on event according to established DOE policies and 
procedures. 

Sheltering: An in-place, immediate protective action which calls for people to close all doors 
and windows, turn off all sources of outside air, listen to radio or television for emergency 
information, and remain indoors until official notification that it is safe to go out. 

Telecommunication: Any transmissi.on, emission, or reception of signs, signals, writings, 
images, and sounds or intelligence of any nature by wire, radio, visual, or other electromagnetic. 

. . .  . :: . ., . . .  . . .  _ .  . . .  . . .  . . .  

, 

4)OC)""'Y , . .  . ;;. . /  0 
, 

Contracl No FSC 624 
Apil19.2OOo 

APPENDICES 24 
Document No. 624-P6214% Rev 0 

009331 r I '  

.' . 





The Silo,Penetrat ion Plan is being re- 
evaluatedhpdated and will be issued 

in t h e  RCS Remedial Action Work 
Plan, 

i . 

008332 



D 
'El 
'El 
(D 

.. . 3 

X 
n 
D 



Process Flow Diagrams for All Systems 

DRAWING 

NUMBER 
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1 OFMD003 
~ 

10FMD007 

10FMD008 
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1 OFMDOlO 

10FMDOll 

11 FMD003 

FULL-SCALE MOCKUP 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

RADON CONTROL 
SYSTEM 

FULL-SCALE MOCKUP 
' SYSTEM 

PROCESS FLOW 
DIAGRAM 

RADON CONTROL 
SYSTEM 

FULL-SCALE MOCKUP 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

SILO 4 - SWRS MODE 

FULL-SCALE MOCKUP 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

SLURRY & WATER 
PIPING TIE-IN 

FULL-SCALE MOCKUP 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

PHASE SEPARATORS 

FULL-SCALE MOCKUP 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

HP PUMP SKID SKD-11- 
250 

FULL-SCALE MOCKUP 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

SILO 4 -CATS MODE 

SILO WASTE RETRIEVAL 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

' SILO 2 - SWRS MODE 

REVISION 

2 

2 

2 

2 

2 

2 

2 
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SILO WASTE RETRIEVAL 2 
SYSTEM 

i 1 FMD005 I 

PROCESS FLOW 
DIAGRAM 

DIVERTER BOX ENC-11- 
00 1 

SILO WASTE RETRIEVAL 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

SLURRY LINE 
CLEANOUTS 

SILO WASTE RETRIEVAL 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

HP PUMP SKID SKD-11- 
251 

SILO WASTE RETRIEVAL 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

SAMPLE VALVE 
ENCLOSURE 

11 FMDOOG 

2 

2 

2 11 FMD007 

SILO WASTE RETRIEVAL 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

SILO 1 - CATS MODE 

TRANSFERTANK 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

DISTRIBUTION ENC-12- 
001 

TRANSFER TANK 

11 FMDOOS 2 

2 

2 

12FMD001 

12FMD002 
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____ 

TRANSFER TANK 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

BUILDING SUMP SMP-12- 
003 

TRANSFER TANK 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

ULTRA FILTRATION SKD- 
12-001 

TRANSFER TANK 
SYSTEM 

PROCESS FLOW 

DOCUMENT NO. 624-P622-05 

2 

2 

2 

DRAWING 
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FILTRATE SYSTEM 

TRANSFERTANK 
SYSTEM 

12FMD003 

A 

12FMD004 

FILTRATE RECIRC & 
TRANSFER 

TRANSFER TANK WASTE 
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PROCESS FLOW 
DIAGRAM 

STORAGE TANK 

12FMD005 

2 

12FMD006 

12FMD007 

12FMD008 
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13FMD002 

DRAWING 
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DIAGRAM 
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REVISION 

2 
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SYSTEM 

PROCESS FLOW 
DIAGRAM 

STORAGE TANK TNK-12- 
002A 

2 

TRANSFER TANK 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

STORAGE TANK TNK-12- 
002B 

2 
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RETRIEVAL SYSTEM 
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DIAGRAM 
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2 
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SYSTEM 

PROCESS FLOW 
DIAGRAM 
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SYSTEM 
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PROCESS FLOW 
DIAGRAM 
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HVAC FLOW DIAGRAM 

LOCATION AND 
CONTROL 
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SYSTEM 

HVAC FLOW DIAGRAM 
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FOR CORRECT ORIENTATION. 

HOV-20-010 
W/BLIND FLANGE 
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Heat and Material Balances for All Materials 
DOCUMENT NO. 624-P622-06 

DRAWING 
TITLE 

DRAWING 

NUMBER 

REVISION 

lOFMDOOl 

11 FMDOOl 

13FMD001 

14FMD001 7 
20FMD001 I 
+ 20FMD002 

77FMD002 .L 

2 
FULL-SCALE MOCKUP 

SYSTEM 
PROCESS FLOW 

DIAGRAM 

RADON CONTROL 
MASS BALANCE - 

2 
FULL-SCALE MOCKUP 

SYSTEM 
PROCESS FLOW 

DIAGRAM 
MASS BALANCE TABLE 

2 
SILO WASTE RETRIEVAL 

SYSTEM 
PROCESS FLOW 

DIAGRAM 
MASS BALANCE TABLE - 

SHT1 1 ' 

2 
SILO WASTE RETRIEVAL 

SYSTEM 
PROCESS FLOW 

DIAGRAM 

SHT 2 

TRANSFER TANK WASTE 
RETRIEVAL 

PROCESS FLOW 
DIAGRAM 

MASS BALANCE TABLE 

DECANT SUMP 
RETRIEVAL SYSTEM 

PROCESS FLOW 
DIAGRAM 

MASS BALANCE TABLE 

RADON CONTROL 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

MASS BALANCE TABLES 

MASS BALANCE TABLE - 
2 

2 

2 

- SHT 1 
2 

RADONCONTROL 
SYSTEM 

PROCESS FLOW 
DIAGRAM 

MASS BALANCE TABLES 

MlSC FACILITIES HVAC 
SYSTEM 

HVAC FLOW DIAGRAM 
MASS BALANCE TABLE 

- SHT 2 
0 

000399 
Coiitnct No. FSC 614 1of1 

r)OC).3Q5 



C 

E 

, -  

A 

8 .,7 6 5 4 4 3 1 .  2 1 
I 

INFORMATION ONLY 
PHASE 1 (YE NOTE 2) 

STREAM NUMBER 1 2 '  3 4 5 6 7 8 9 
MAKE-uP EWIPYENT EOUIPMENT EQUIPMENT 

ENCLOSURE M a a J S R E  ENQOWRE 
AIR INFLOW AIR INFLOW AIR Mff lOW 

AIR TO F*N 
RECYCLE 

now FAN AIR 
AIR TO AIR TO' 
SLO 4 STACX 

AIR 
FROM 
suo 4 

COMPONENT 
-- -- -- -- AIR (LWW 2.166 2.166 216.6 1.949.4 4.332 

-- -- -- -- WATER ( L E S D R )  40.6 40.6 4.1 36.5 81.2 

PHASE 2(m NOTE 3) 

EWIPMMT EOUIPMENT EWIPMENT 
ENCLOSURE ENQOSURE ENCLOSURE MAKE-uP AIR TO FAN 

RECYCLE 
now AIR mnow AIR INFLOW AIR INFLOW FAN AIR 

AIR TO AIR TO 
SLO 4 STACX 

AIR 
FROM 

SLO 4 
COMPONENT 

AIR USMR) I 1.083 -- 3.249 1.083 4.352 2166 361 361 361 
~~ ~ -~ 

WATER (LBSDR) 20.3 -- 60.9 20.3 81.2 I 40.6 6.8 6.8 I 6.8 
TOTAL ( L e S P R )  I 1.103.3 I -- I 3.309.9 I 1.103.3 I 4.413.2 I 2.206.6 I 367.8 I 367.8 I 367.8 

NOTES: ' b -  
1. M A S S  B U I N C E  TAELES TO BE USED IN CMJAINClloN 

WTH lWI(DW2 L 1oFuooo3 

100% OF AIR PULLEO FROM SLO 4 RECVQR) BACX TO 
SLO 4. 

2. PHASE I MASS aAuNcE REPRESENTS RCS mcmc yllm 

5. PHASE 2 MASS anLuccz REPRESENTS RCS m A n m  
DURING RETRIEVAL MODE M SLOS AND AIRFLOW 
THRWCH EQUIPMENT MOOVLES 

000400 

THE c 
REMS0 
INITIAL! 

ARE h 

FULL-SCALE MOCKUP SYSTEM 
PROCESS FLOW DIAGRAM 



6 5 4 3 2 1 4 I I a 7 

FULL-SCALE MOCKUP MASS BALANCE TABLE 

FSMS INVENTORY 

94,886 UINUTES PER DAY 480 480 480 60 60 375 WATER (LE) OPERAlmN (mu) 

10TAL UASS (Le). 3 . m  
A- 

FULL-SCALE MOCKUP MASS BALANCE TABLE - CONT. 

I STREAM NUMBER I 10 I 11 I 12 I 13 I 14 I 15 I 18 I 19 - -  - -_  

SREE EUUA SPRAY FILTRATE HP JET PUUP 
SPRAYERS WAND.AN0 REORCUUllON SUPPLY 

TANK 
(FILTERED MQ)N SPRAY Loop (FILTERED 

RINGS ( m m  WATER) 
FYAS INMNTORY STREAM 

(flLTERED WATER) 
DESCRIPTION 

WATER) 

TOTAL UASS SCUDS (re) 0 0 0 0 0 0 0 0 

SOLIOS PER HOUR (LB/HR) 0 0 0 0 0 0 0 0 

2. umNc CAT B SOT m n m  OF THE FULL-SULE urnup (FSU). MYWNENTS 0-- AN0 FLOW STREAUS OF lHE PERUANENT FAOUlY WRL BE USED. QRTAlN FLOW 
STREAU IDENnFERS H A M  BEEN DUPUCATED CN THIS UASS BALANCE WEN 
COUPnRtD TO OTHER MTEU UASS BALANCES. THE STREAUS ARE DUPLICATE0 
BECAUSE lHE UASS BALANCE VALUES ARE DIFFERENT DURING FSU OPERAnON AS 
OPPOSED 10 NORUAL MTEU OPERATICN. ALL OF THE WPUWTE STREAU NUUBERS 
DO NOT APPEAR ON THE FULL-SCUE YOCKUP SYSTEY (FSUS) PROCESS FLOW 

%OWN ON THE FSUS PROCESS FLOW OIXRAUS. ME VALUES PRESENTED ON MIS 
ORAWlNC Snouu) M Y  BE USED FOR FSU OPERAnCN. 
PRESENTED IN WE OROER THM APPEAR ON THE UASS B W C E .  

OIACSAUS. ME LIST BELOW sows THE L o u n o N  OF THE DUPLICATE STREAUS NOT 

SlRW NUUBERS ARE 

37 _--_--________ a 1 ZFuDOol 

4 -------------- 

4 3 I 2 I 5 T 8 I 7 I 6 I 



8 7 6 5 4 3 

DESCRIPTION 

2 1 

TOTAL SOLlDs (LB) 

K-65 (LB) 1~943.596 

VOLUUE BPITOGROUT 
(GALLONS) IN-9W 

BT m a r  DUI 
B J MVlS 

B J MVlS 

01/07/00 

01/07/00 
DuT KENNETH 0. RICKfTT WSCND 

P.E. NO. €44418 - 

751.141 UUE K-65 

OEPrJmrENI Cf EN- 
FfRNUO DMRWYENTM YAWCEUENl PRWECT 

seo5 1 AN0 2 rCQLERATE0 USTE RETRlWM PROJECT 
CERNLU). onlo 

FDC CONTRItT NO. F!X 624 

6%3mtzR@w- 

SILO W ~ T E  RETRIEVAL SYSTEM 

FmmlER WWEIEbmRI m M W r n W M ~ &  cocwamAmIwh 
mu 

WATER (LB) I 4.210.225 I 
TOTAL UASS (LE) 13.341.190 

THE ORIGINAL ORAWING AND SUBSEWENT 
RMSONS THEREOF. WTH APPROVAL NWES. 
INITIALS. AN0 THE PE SEAL. If APpUcABLf. 

ARE UUNTAINEO IN THE FILES OF FMNC 

. .  -, . .- . 

NOTE 2 
250 m 50 -- -- 2757 275.7 271 21 -- uw 300 280 50 

2.0 2.0 20 2.0 20 -- 15.0 13.38 4.6 31.0 -- 4.0 2.0 2.14 -- 1.315 1.164 0.387 2.985 -- 0.336 0.167 0.179 

FLOW (VU) 300 250 250 
x soLms (WTI 20 

W O S  PER DAY (LE) 24,050 20.012 

20 
0.967 

-- 
-- W O S  PER GAL (LB) 0.167 0.167 0.167 0.167 0.167 0.167 

20.042 501 2.505 1.253 1.253 -- -- 173.968 153.959 50.344 30.071 -- 2.519 18.789 18.770 

60 60 25 150 -- -- 480 480 480 480 -- 25 375 375 

120.m 3.000 15.000 7.500 7 . m  -- -- 132.314 132.314 130.080 10,080 -- 7.500 112.500 1OS.WO 

480 180 480 UlNUTES PER DAY 
OPERATION (UIN) 

DAY GAUONSiSi 
TOTAL VOLUUE PER 144.WO 120.000 

71 57 M.34 1518 0.00 0.00 74.02 74.02 -- -- 56.34 I 56.34 1 15181 15.18 -- i 74.02 I 74.02 74.02 

~- 

PROCESS FLOW- DIAGRAM - S W HUNUTE 01/07/00 

1 m,w,w ty) sw KDR CERWIEO foR CoNsmucnoN - W  ~ - ~ c ~  01/07/00 DUI MASS BALANCE TABLE - SHT 1 
08/31/00 

REMYON 2 

2 Ea/a/m BJD SW KDR REMSEO PER CH*NCE PROPOSAL CP-OO-Wl 

W O D L L :  ar 0 11&% BJD SW PRELIMNARY DESIGN SUBMITTAL 

1 1 FMD001 2 JOHN LAWSON Ol/& a NONE I REV M T E  BY CHK’O~F~W o c s c m m f i s u E  

UE WATER ( W O N S )  SM.509 - 
SILO 2 - AWRS MASS‘BALANE TABLE - CONT. i 

i 
000402 

NOTES: 

n 

’ m E w u E : l l n w # l m  I L I 3 I 5 T 4 0 I 7 I 6 I 



i a 

-I rn - -  
X*IN LAVISON 01/07/W D NONE 

INVENTORY 

m m  (0 

1 1 FMD002 12 

~~ ~ 

STREAM NUMBER 37 1 1 2 3 4 30 5 6 7 7 7 " -  
DECANT DECANT MCANT DECANT, DECANT DECANT DECANT SLURRY SLURRY SLURRY 

MAKE-UP CONNECTION FILTER RErnEVAL) WASTE onunm 
WATER) 

DESCWPTlON CONNECnON 

I 
' F R O N T T A  FROY UF FROM oiLunohl w m  WATER MAKE-UP DISCHARGE DISWARQ DIso(ARtE 

TO UF MAKE-UP UF WA lER WATER TO BE TO (BUM (CATS W l H  
"L- 

mOQa 
MAKE-UP 

SlREAM 
c o r w E c n w  

TANK RETRIEVAL) 
(WU 

RETRIEVAL) (an) 

WCWE BENTOGROUT 

867.074 

4.510.370 

LUME K-65 

I I I K NOTE 2 
~ 

FLOW (GPM) 320 3001 3001 50 SO0 320 20 ) 530.8 uo.8 32 
x XKlDS (wr) 2 0  201 2.01 2.0 2.0 2.0 2.0 ( h 15.0 13.38 4,U 
p o s  PER GAL (LE) 0.167 0.1671 0.1671 0.167 0.167 0.167 0.167 > Y 1.315 1.164 0 3  

I I 

480 480 480 60 60 24 375 480 a( 

i5lGW l Y o O O l  144.0001 3.000( 18.OoO 7.520 7.500 isa.777 158.777 IH.OB( 

DAYS Cf OPERATION 69.78 54.57 15.21 0.00 0.00 . 72.281 72.28i ( . i 54.57 54.57, 15.2 

I TOTAL MLUME PER 
DAY (GALLONS) 

I I .  I 

TOTAL VAUUE (GALLONS) 10.718.260 7.858.042 2.190.327 0 0 543.548 542.103 f 11  8.664.415 8.664.415 2.343.65C 

SCUDS PER HWR (LB/WR) 3.207 1006 5.006 501 3.006 3.207 200 I II 26.095 23.094 6.765 
0 II 18.768 16.609 1.3% 

0 823.162 TOTAL MASS MUDS (LE) 1.790.124 1.312421 365.820 0 90.181 90.540 \ f 11.392.080 10.081.826 

CURIES 2.949 2.162 603 0 150 149 ) I 
L 1 w SILO 1 - AWRS MASS BALANCE TABLE - CONT. 

SLURRY SLURRY 

(FROM DISCHARGE SREE TO 
SLURRY PUMP) 

LINE FROU 

2.985 0.336 0.161 

M.U?I 2.519 18.785 

112.5oc 

15.21 72.2E 

457.4cs 182.106 1.358.096 

2.237 

1U.3i3 542.103 6.131.53E 

3.759 

UF RETURN 
To PROCESS 

18.770 

3 7 4  

105.000 

INMNTORY 
DESCRIPTION 

I 

7. NOES: MASS e u m  TABLES TO BE USED IN cmmcnm wlrn 

DRAWINGS I~FIIDW~ TWRU iimom. ~ZNDWI mRv 
12FUD008. k 51FMD001. 

SQLOS 15% - DECANT SOLIDS 2%). 
2 STREAM OF WPROXWATE WASTE RETRIMD (SLURRY 

3. l T A  TANK FOVNDATIOI DRAIN. 

M OR~QNAL DRAWING AND SUBSEAIENT t m,w,d sw KDR E R n n E o  FOR cwsmucnw 
REVISIONS THEREOF. urn APPROVAL NAMES, . 
INITIALS. AND M PE SEAL. IF APPUCABLL 0 PRELDAINARY DESIGN SJBullTAL 1/0/99 8.Q S W  
ARE MAINTANED IN WE f l E S  OF nwUrC , 

REV ME BT CwrcDIpRVo -m 



I 

I 

8 7 6 5 4 3 2 1 

W I C A L  TTA TANK - MASS BALAh'CE _ _  _-_ -_ . . 
27 25 26 I .... 7 7 I 16 j 23 1 24 

I ..... L . -... ' . . .  
0 20.0 20.0 20.0 20.0 20.0 1 2 0  2.0 15.0 I 13.58 I I 2o ._ ._ ._ .... -. ........... - K-65 (LB) 5.160.000 X SOUOS ('xr) 

I 
1.164 0 1.798 1.798 1.798 1.798 1.798 i 0.167 0.167 I 1.315 

...... - -. ............... *.~~~.WO-SWDSPER-. . "l-- 0.167 

i TOTAL MASS (L9) 19,920.000 1 SOUDS PER OAY (LE) 1 24050 501 0 o i  0 1  0 1  0 1  0 :  

,WATER (Le) 

3.006 208.897 I 184.944 
I 1  I I I I I I I -. -- 

I I 60 I 80 - I  4 20 0 0 
VOWME W A E R  MINUTES PER O i Y  
!GALLONS> I 559*wo! I@PERATlON lUlNI 0 

r I - - --. .--- -I I I I , I I I ~I 

I 
3.000 18.000 158.880 158.880 800 0 . 3  o i  TOTAL VOWUE 

..... - I-.._ I 

0 28.49 28.49 1 
0 I 4.526.961 I 4.526.961 4.000 

I TOTAL SWOS (GALLONS) I 190,000 I I DAYS OF OPERATIOW 

c u m  I 8.680 I TOTAL VOLUME (cnuohls) 4,102986 

0 0 0 0 1  

0 0 o i  G 0 

... O I  

0 0 
O I  0 . . . --- O I  0 TOTAL MASS SOLIDS (Le) i 6S.266 : 0 

%OS PER HOUR (LBfiR) 3.006 5 0 1  3.006 25.112 23.118 0 0 0 0 0 ;  0 

CURES 9.806 ami " I 0 0 0 '  0 

0 I 5.952105 5.269.615 

. . . . . .  . . 

. .  

TYPICAL l T A  TANK - MASS BALANCE 
__.  - -- 

27 25 I 26 I 24 ' STREAM NUMBER 1 2 3 7 1  7 16 j 23 

SILO 2 
l T A  TANK 

INVENTORY 

RETRIEVE0 l7A HP STORACE STI)RAQ STORACE SToRnCi FROM TTA 
NCON TANK , T A W  TANK TANK SUUP P U W  

:A TO YURRY 

I SLUlaNG OlLUTION RUSH 
WAER WATER WATER 

(FILTERED 28 ZA 18 I SUMP 

I ORUN 

SUMP ' STREAM 
W A m C )  

I O W N  
DESCR'PnoN I I 

I I I I I I I I I 

1 OTU SOWS (LB) 14.570.000 I 1 NOTE 2 NOTE 5 ;  NOTE 3 NOTE 3 
I I I , I . . _  ... 

0 0 
. . . . .  ... 

BDNTOQIOUT (a) 93.700 I FLOW (CPM) 50 500 s51 351 

IATER (Le) 4.250.000 SOUOS PER GAL (LB) 0.167 I 0.167 0.167 1.515 1.164 0 I '1.798 1.798 1.798 1.798 

slo.ax, 60 ! 480 480 o j  

K-.65 (Le) 4.470.000, X MUDS (W) 2.0 2 0  2 0  15.0 13.58 20.0 20.0 . . .  

. .  
0' 

' 

. .  - 
a8zo.w , soms PER DAY (LE) 3.006 208.897 1 8 b . W  

... 
0 

_. , OTAL MASS (Le) 

'OLUUE WATER 
GALLONS) 
OTAI. MCUME 

67s'W0 :ALLONS) 

O T U  SOUDS (GALLONS) 165.000 DAYS OF OPERATION 

'MINUTES PER OAY 
, OPERAncN (UIN) 

'DAY (GALLONS) 

...... 
158.Beo lx).WO - !  0 0 0 

_. 
TCTAL VOLUME pik 3.0;i. 18.000 

. . . . . . . . . . . . . .  I .-. , . 
0 28.69 24.69 5 j  0 0 C 0 0 24.69 0 :  . . .  ... .- 

I 
0 0 0 1  ~i 

. . _. . -- 
%OW i 0 j 3.322065 3.921065 0 .. ... O !  

0 :  

. -  
X E S  1 4,840, 

;TOTAL VOLUYE IUUWS) 1 3.;;;; 1 -_- I TOTAL MASS SM IDS (LB) o j 5 . i s . m  4 . ~ 6 5 . * 8 ~  0 0 0 0 1  0 0 

~SOUOS p m  HOUR (urn) I 3.ow I 501 5.006 I 26.112 m i a  0 1  0 0 0 1  0 0 .  

NOTES: 

1. MASS BALANCE T A U  TO BE t J Y D  IN CONJUNCTION 
WliH 5RAVIINGS lJnrO002. 1SFMO003. k 13FM0004. 

2. S T R W  OF AP%OmUAE WASTE RETRIEVE0 (SLURRY 
SOLOS : 5 x  - DECANT XMOS 2z). 

3. TTA TAVK FOUNDATION DRAIN. 

800404 
OEPARTMiNi 5F ENERGY 

FERNAID ENVlRONUENTAL UANAEUWT PROJECT 
SILOS 1 *NO 2 ACEERATEO W b S E  RORIEVAL PRWECT 
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D 

- 

C 

-.  ~ ~~ 

a 7 6 5 4 4 3 2 1 

\ ' DECANT SUMP RETRIEVAL - AWRS MASS BALANCE TABLE 

INVENTORY 

J 
4362 j ~WDS ~ ~ i c - e ~ t n  0 3275 0 3276 

,ooo8 I25 ' 31 

WATER (Le) IN-SFJ ( U D A l c r c )  --. . .. - 
lo 

2500 300 ZSOO 
. YINUTES PER B A n  

OPERATION (YIN) 
TOTAL YOLUME P& BATCH 

TOTAL MASS (U) IN-S111 

MLUUE OF SUPERNATE WATER IN-ON (GAL) 2000 ( W / B * T ~ )  - I 1 
- .  

i NOTES 
1. UASS EALANQ TABLE TC 9E USED LY CON.'LINCXN W M  

D R A W C S  :4FYDC02. 14FUD003. L I4FHO004. 

000405' 
fD2W ~ R O X U E N T A L  OEPARlMENT OF MANACEUENT ENERGY 

PROJECT 
SILOS 1 UlrD 2 A C C W W  W P S E  RoRlEVAL PROJECT 

FmWLo. W l O  
FDF CONTRACT NO. Fx: 624 

e 0- a7 CUE 5csim@m- .- e J OAWS 01/07/00 - --mmC-m 

DECANT SUMP RnRIEVAL SYSTEM 
PROCESS FLOW DIAGRAM 

MASS BAMNCE TABLE 

OODvrn m 
8 J DAWS c1/07/00 mu 

S m D  W H U N U E  Ln' 01/07/00 ME RMScD PZR CHANCE PRWOSAL W-00-001 2 :  

1 a/.,4 swn ~o.q CEi(m0D FOR CONSmCMN -Br CUE 

REV iXX{ BY CniC'O*PRVD, DESCmPnOH/'SWE 

8 I 7 I 5 t A I 

WE ORQNAL ORAMNC AND SIJBSECUENT 
REMSIONS MEREOF, W l H  APPROVAL KAMES. 

ARE YAINTAlNEO :N THE flm 05 FWENC. 

O)I )c ) .Ty  
KENNEW RlCKW C1/07/W 

PREUYINARY OESGN SLIBHIRN. i M n a s .  AND THE SE SEAL IF A P P U C ~ .  o I I F ~ I  BJD sw 



E 

E 



8 I 7 I 6 I 5 4 4 I 3 I 2 I 1 

C 

B 

I 

PHASE 2c - TTA m n u n o N  

r 
PRESSURE (INMES M) -- -- -- -- -- -- -- 
NOTES NO FLOW NO FLOW n o w  CHILLER RADON FLOW IS 

REPREYNTS cmoincws REMOVAL CARBON BED 
WTA PLUS TTA AIR TO EASED ON EMAUST 

FROlJmo FRmmo 
IN PHASE IN PHASE 

2c 

HUMIDITY MAKEUP AIR. 
INQ FAN 

7 I 8 I 9 I 9A I 10 I 11 

CONOENSATE AIR FROM 
AIR TO S L O  I AIR TO SILO 2 TO NNRE WASn AIR "YOmn,"" TO T l A  HOLD-UP TREAlUENT 

TANKS AREA 
n 

\ -- -- ( 2 1 6 1 h  -- -- -- 

NO FLOW 
TO SILOS 
IN PHASE 

~ ~~~ 

NO FLOW NO FLOW IN $A FLOW 
TO SLOS ISIREAM 9 I E W A L S  S T R W  2X 8 IN I 

IIN PHASE WRING 

FUTURE 
WASTE 
TREATMENT 
NOT 
NNCTlONAL 
IN PHASE 
2c 

I 

12 13 14 15 16 17 18 19 20 21 
I 

~~ -- -- -- -- -- -- -- -- -- -- 
R E U l l M  R E u n x  INlERMITTENT EQJlPMMT ECUPMENT EQUIPMENT DECANT W M P  NOTE 2 
HUMlOllY= 4.4% HUMIDIN- FLOW ENCLOSURES ENCLOSURES ENCLOSURES I,NOTE 3 

~ 95.1% M C A W  BY NOT INSTALLED NOT INSTALLED NOT INST- 
STORACE IN PHASE 2C IN PHASE 2C IN PHASE 2C < 

I I I I 
PHASE 3 - TTA mnunm.  FUNRE WASTE TREATMENT 

STREAM NUMBER 1 2 3 4 5 6 6A 7 8 9 9A 10 11 12 13 14 15 16 17 18 19 20 
FAN INLET comEmAE 

CONDENSATE EWIPMENT EWlPMfNT EOUIPUENT A'R 
AIR FLOW AIR FLOW AIR FLOW AIR TO AIR TO AIR FROM (?FANas AIR TO PLO 1 AIR TO SILO 2 'Yp'P NtE;LFA TO HW-UP "mzlUE:E RCS TO STAOC E u ~ ' ~ A ~ T  AIR TO STACX MAKE-VP AIR RL&OAE m a o m E  AIR E N a o w R E  AIR m a o m  AIR COMPONENT FROM SILO 1 FRW SILO 2 

INFLOW INFLOW INFLOW 
n---~ TANKS TANKS FRW ITA CHILLER CARBON BED CARBON am 

+ 

MAKEUP) 
h ,-- -- -- -- -- -- -- - 48233 44551 AIR (LBShR)  -- -- 2161 4321.4 4321 4321 4w, -- -- 2161 -- -- 2161 4321 .\ 

- 
-- [ 41 82 3 3 3 1  -- -- ) 41 ) -- { 78 41 3 758 761 -- -- 12519 -- -- -- 

-- 2202 -- \ 78 2202 4324 40991 45312 -- -- 1251 9 -- -- -- 
-- \so0 / 

\, WATER [LBS/HR) -- 
TOTAL (LBSPR) -- -- 2202 U 0 3  4324 4S24 4324 -- 
FLOW (CFLO -- -- 
FLOW (WM) -- -- -- -- -- -- -- -- -- 

RAOON (CURIES/HR) -- -- S O X - O I  9MK-01 96oE-01 947E-03 9.47E-03 -- -- aooE+oo -- 

PRESSURE (INOES K) -- 

\ -- -- -- -- 7 500 979 9310 10289 -- 908 -- x x , J  lo00 00 908 908 ) 
Y clv-- - - C Y  - -. -- -- -- -- -- . -- 0 16 ----- - -- 

0 -- 310854 -- -- 
I lo€-05 -- -- 

-- -- RADON (PICOCURIESA) -- -- 710019 S%Q9 622078 6140 6140 

I 3.57E-01 c_102E-03 - - -- -- -- -- -- -- 75 -- 40 75 62 75 75 I -- -- TEMPERANRE (OEG F) -- -- 75 75 c . 6  40 40 .> - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
EQU(PD(EN1 E W I P M M T  EOVlPMENT R E L A n M  N O F A N  

93 9% PHASE 3 NOT INSTALLED NOT INSTALLOD NOT MSTKLP) 

munvc NOTI 2 NOTES NO FLOW NO FLOW n o w  CHILLER RADON ROW n NO FLOW NO FLOW NO FLOW IN 9A FLOW 
FROM FROM %LO REPRESENTS moinms REMOVAL CARBON TO m TO OR STREAM 9 HUMIOITY-6 4% HUMIDITY- RECYCLE IN R r a o s u R E s  ENCLOSURES E N a o s u E s  

P H A S E 3  3 AN0 15% K n l 3  AN0 EMAUST IN PHASE 3 IN PHASE 3 R w R U a A n C N  PHASE 2 A  INPHASES ~ P H * S E ~  m w A s E 3  

E W A L S  W 
FROM SLOS FRW SILOS WRING STREAM 8 IN SlLO IN IN PHASE WTA PLUS TTA AIR TO 4OF EASE0 aC BE0 

m n K  4 CARBON PLUS FAN OF n A  OURING 
HUMlOllY EEOS RECYCLE RECIRC OF 

ROW + l T A  
Y M E U P  
AIR IN= 
F A N  HEAT 

HOLD r 

NOTES: 

KENNETH 0. RICXETS 

?.E. NO. E-64418 FLOW STREAMS *RE NOT PART OF NORMAL OPERAIONS. 
WT ARE USED FOR MAINTENANCE A c n w n E s  TO 

REVlSlON 2 

I L I i  J I " T I " I I 



TOTAL RCS i RCS BUILDING HVAC SUPPLY RCS BUILDING I RCS BUILDING 1ST FLOOR ErRizbN 
BLDG. I 1ST FLOOR TO CARBON 2ND FLOOR & CARBON BED BLDC. I SUPPLY i SUPPLY BED BLDG. I EXHAUST 1 COMBINED EXHAUST I ,',""!.E 1 I COMPONENT 

! _ .  . 

24.864 ! 8.837 9.834 30.497 40.33q 

741 

10,015 , ~1.058 i 41.072 
- 181 561 I 

AIR ( L B S / W  j 33.703 

619 . -. WATER (LBS/HR) 

TOTAL ILBS/HR) 34.322 25.322 3.970 - - . - ,  , I 
9.310 -- 7.780 I 5.740 2.040 900 2.270 7.040 . _  now (Cmc) 

FLOW (WM) I 
RADON (PICOCURIES/L) 0 0 0 0 0 0 0 

TEMPERATURE (DEG F) 75 75 75 60 75 : 75 75 

PRESSURE (1NCHES WC) -- _ _  

-- -- -_ -- -- -_ -- 
-- 

RADON (CURIES/HR) 0 01 0 0 0 0 0 

-- -- -- _- -- 
NOTE 2 

RELATIM 
HUM ID I Ty 

NOTES 
1. FOR ROW OIAGRAUS SEE DRAWINGS 77FYW03. & 

77FM0005. 

2. STREAM 13 ALSO APPEARS ON 2DFMOOOZ. 

3. RCS BUllDlNG 'MU BE MNllLATEI) TO MAINTAIN A 
SL lGHnYNEGAnM PRESSURE ~ 6 I l N -  EA& BUILDING 
DISCHARGE 'MLL BE APPROXIMATELY 10% GREATER THAN 
SUPPLY 10 MAINTAIN N E C A n K  PRESSURE BOUNDARY. 

. -  .....,I. . . '.. .: . _... -, . . 
7%; . ... . . . 

TI{€ ORIQNAL DRAWING AND SUBYOUEN1 
REVISIONS THEREOF. WlW APPROVAL NAMES. 
INITIALS. AN0 THE PE SEAL. IF APPLICABLE. 

ARE HAINTAINEO IN THE FILES OF FWENC. 

I I I ?  I I l 
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DEPARTMENT OF ENERGY 
FERNALD EWRONMEMAL UANACEUENl PROJECT 

SILOS 1 AND 2 ACCELERATED WASTE RElRIEVAl PROJECT 
FERNAID OHIO 

I I I I I  

CERnFlED FOR CONSTRUCTION 

DESCRIPTION/ISSUE 1 
7 6 5 3 


